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Abstract not available for JP2001513484T 
Abstract of corresponding document: WO9906340 

The invention provides compounds of formula (I) as described in the claims, or an optical isomer, 
diastereomer or enantiomer thereof, or a pharmaceutically-acceptable salt, or biohydrolyzable amide, 
ester, or imide thereof are useful as inhibitors of metalloproteases. Also disclosed are pharmaceutical 
compositions and methods of treating diseases, disorders and conditions characterized by 
metalloprotease activity using these compounds or the pharmaceutical compositions containing them. 
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Bio Tech Ltd) , W09 5/3 5 2 7 6f ($|B i o Tech 
Ltd), WO 9 5/3 3 7 3 1f (Hof fman-LaRoche) , W 
O9 5/3 3 7 0 9f (Hof fman-LaRoche) , WO 9 5/3 2 9 
44t io Tech Ltd), WO 95/26989^ (Merc 

k) , WO 9 5/2 9 8 9 2f (Dupont Merck), WO 9 5/2 4 
921-^ (Inst. Opthamology), WO 9 5/2 3 7 9 0f (S 
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c h L t d) , W09 3/0 90 90f (liJJfcrt) , *5,fctf3EH*lflFG B 2 2 
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575844-^ (Hoffman LaRoche), J P 0 8 0 
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tfB i r d £>, J . Me d Chem 37^, 158-6 9^—^ (19 9 4 

g|gfi£ (Mul 1 ins, D. E. <b, Biochem. Biophys. Ac 
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on, B. b, Drugs of the Future (1990) 15:4 
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, * ^v>X ^ J (-NHCH 3 ) , V**f-!VT%J (-N (CH 3 ) 2 ) , ^fvv 
^;vtk; (-N (CH 3 ) CH 2 CH 3 ) "CfcS 0 
[0 0 3 7] 

T ^ ^ y > K« J: ^ = > v ft i? H L T v * £ o 
[0 0 3 8] 

rrs/rv/ki \ts «itf-c (=0) -NH 2 *i^ rs/g&££* 

l-STvvug (i"ftfct>, -C (=0) — N) T-fe5o 7^/TVA^#<£>7^ 
[0 0 3 9] 

) ^ai^/K hy/K 3r^y/K ^-/K t7fA', tf 7 a^^loj:^^* 
[0 0 4 0] 

rr y-/ur/v*/KT^/j ry-^r/^/ws-cB^^nfcT^^s (« 

[0 04 1] 

fry -/uts /j tt, Ty-/wST*a^^nfcT5>s (rftbt>, -nh 



-12- 



[0 0 4 2] 
[0 0 4 3] 

#«*-e*)5o 4-9<@, #*L<tt4~7ffl<0JSW-«: 

*tr. £83#i*9t»U 7-17* »SL<tt7-l 2fc©JK**r*tr. #* 
Ll^aWlCtt, 5-, 6-, *fctt7-figtSt^Lfc, 4-, 5-, 6-, 
*fctt7-JW3SS***i8. 
[0 0 4 4] 

[0 0 4 5] 
[0 0 4 6] 

r^/i^^r/w^/Ki tt, (-C (=o) oh) 

fc*«»*fctt«*T^*9*-C*)5. -ch 2 -c (=o) 

[0 0 4 7] 



-13- 



[0 0 4 8] 

/wgtcti:, («x.tf) ^*y~/K fcV<y$*=/K tr^5^/K rF7t K 
[0 0 4 9] 

[0 0 5 0] 

[0 0 5 1] 

[0 0 5 2] 
[0 0 5 3] 

rAfnT/^^J Ht, ^^JS^J:U J lotfcfi2o^7"nJgT'^tP 
[0 0 5 4] 
[0 0 5 5] 



-14- 



t < tt 7 ~ 1 3 fflcDJS^-Sr^tr,, 
[0 0 5 6] 

/k t*oy;K trysfc^K f7^K ^t/U/k trys^/K ^y = 

/K f h7/y;K ^y^Ti/y/K *5itM^Ky/w*ifAJ 
[0 0 5 7] 

r/NOj , rysny^j , ttzit f^vyisntfas », tt*. 7?*, 

-CfcS. 
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B&M© J o h n s ton ^©HSS^ffF^M 8 7/0 5 2 9 7 ^KWM^tlXV^ 

fctt, by 7A:*3 < fcuy; y 7-Aftif©) TVlo&y&JMiL (v^-^yAJi 
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r y<D6 5 0^ (1 9 5 3) %&m<DZ t Q *J8W«C J: SftSSBW* 

[0 0 6 4] 

«flSftft*-CB«*ixT^5**Sr*i-5 Hawley' s Cond 

ensed Chemical Dictionary, 1 1 Ji£) 0 
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* (i) \^m(om^<o%m^^^(D^<Dmmw<omm^ mizztizh 
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fcfC awstonb, Anal. Biochem. (1 9 7 9) 9 9 : 34 0- 
34 5(D^ffiSrU7r W^k1-5*HWF*4 I 7 4 3, 5 8 7ff^5^i 
^-e§, ^JiifOttSttWe ingarten.H. 6>, Biochem, B 
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»* L^A r Kftg&^ftfcA r *$*ix, B&Stf>I£tt^< Offcott i 

^IT2 {4* fctt 4 &T*e&-f 5 r t L V \ 

[0 0 7 1] 

£?£L^R 2 , R 3 *5j:t^R 4 W:$llfi:UT**, TA^/K T 5 — A\ ^7^7!) 
[0 0 7 2] 

XB\ Sfctt, O, N, t>U<ttSd»6WlSttfc^5 l nJK^Sr^tf. 

t *> 5 A/S[*^ja^ffi-ett= N = *5 W-NZ- #ff# $ ft y ^WSBS-CttM* 
*4kH**l5 0 ZiCte, COR 4> COOR 4 , C0NHR 4 *5i:t;S0 2 R 4 ^ 
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[0 0 7 3] 

S&fc* R 2 fcR 3 tt«SrJgJ«i-5^t^#, Lfe#ot r*trnst3Rj im 

5 ftHOfvf Xtt 5-7 ft»-?&5 0 
[0 0 7 4] 

(fe«*4>iiB) 

(i) <dm v^^Mt^mtm^o^m^m^xm^^^h^x^^ 

[0 0 7 5] 
[0 0 7 6] 

r^^^^M^Ag^Cft#LT*^5*&TtT5 
o A#S0 2 Ar, COAr, SfciiP O R A r <D*§£\ -&ricttT S Kfc¥*rJ8 
V>Tff9o L^Uft^fc, A^CONHArOi^ #Tte0K*Lfc« 9 KIT ^ 

fc*tr, R^itfC (R 2 , R 3 , X-Y-R 4 ) SB5>tt^ ^^A-CttQ £ L 

[0 0 7 7] 

lit 3] 



u 




u 



y » 

Q O 



NHA A = S0 2 Ar. COAr, PORAr 



NHAr A=CONHAr 



[0 0 7 8] 
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[0 0 7 9] 
[0 0 8 0] 

B. TQ^j [C (R 2 , R 3 , X-Y-R 4 ) ] <D±& 
Q [C (R 2 , R 3% x-Y-R 4 ) 3 fcsanu «AtfAII**fl:4fc*if«:ffl 

ONHAr^ttS. i©«*Ufc^*-AKS-3V^, Jlfcofc 

[0 0 8 1] 

lit 4] 



2. tHQW«l©ft£ 




[0 0 8 3] 



Q 1 . R*YXM 

^A,NCH0 2. HQ 

* y • 



HO 



A. 



R 2 



NH 5 
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[ft 5) 



1 .AX , 

3 ROW 2 « *'^$&Wt 

KU " RO^Cl ^NHA 3. Ri-Y-X-Hk OMtsunobu^, NHA 



COaH 



1. x^ftixfrim 

2. tHD^i^Wi^ NHA 



hqtY^A. 



o 

[0 0 8 4] 

v^, h y ^/UT S > (TEA) , ^yyntVWT^V (DIPEA) fci? 

[0 0 8 5] 

a) ^nn h W/Utf}) X^U^ffim 
[0 0 8 6] 

[ft 6] 



1. t^v 9 v 

n Muc 2. AX t^a Ar\CO, 

Qr 0 *-MHF,„oc 9 ^°"g"^r NHFmoc ~ HOv n^y nha 

A = SO e Ar, COAr, PORAr, NHCONHAr 

[0 0 8 7] 

[0 0 8 8] 
b) Wa n gffi 
[0 0 8 9] 

[ft 7] 
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2. tw^>. HcrV' 

3. AX, Jfr& L 



.NHFmoc 



O 



1. hK7^>, 



NHA 




[0 0 9 0] 

* (i) ©^^*r±r5/«^T$yiMm»ftc4^b*fifc««**i,5. t/w 

[0 0 9 1] 

if) *JiT/^£)rov-fn<od-T5/^ttT?*<, Wrr5/im 
ttT^KDj/ftt V-fXafs^m KiffrbftmZtiX^ 

[0 0 9 2] 
[0 0 9 3] 
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[0 0 9 4] 

Marchf^Advanced Organic Chemistry (wi 
ley) , Care y joJltfS u n d b e r g|(DAd vanced Orga 
nic Chemistry (SB 2#) &£tf);gi!JS9** h fcfcV^TII C?>*VC 

[0 0 9 5] 

ft<b£>j*f£0#< ©IBfcWJi, fljttfT. Green e|OP r o t e c t i n 
g Groups in Organic Synthesis X&2> CI fcd*"C 

[0 0 9 6] 

LTx «*.tf*9^m»»K, JMt*fctt*JtlcJ:ot, yr^fi/*T-*si 
W©{fc^tt9*5ft&4fefc LTfiRt-tSr 4:*t?t5©-C, ^T^f^v- 
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[0 0 9 7] 

1 ©Sfrgttft^ffi £ t> U^tt£=fiiT£ - i: 5 - 1 tt3a?#ft £ ft 

^*©4(Wtt«:!»S|TOfcBj!i%SftWFI»*©ttHK:Etl*ftrv^rfc*W 
[0 0 9 8] 

frrtl:S5)}i5^?D^Bf7^ (MP) l±, -o Jiiffl8&fl- ^ v/< ^ K*3 

5. $6^MP«jiaii«oy*7*y ^^«s^B8iii"5r.t*5*ie>ftTv^„ r 
oett<o«g*, mp it 

•a^Stt^s, aftfls* &ffi§flM& u^fy^ 

©v^-fft*»fcB8ffi-5*<oi»*fc*JV^-CSttT?ab5t**>ifCV^4. 
[0 0 9 9] 
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*^tf»firt/»JB^O^^y^^«r«F*'t-5 [Mohler KMfe> Na 

ture370 (1994) 218-220, Gearing AJHt, Na 

ture370 (1994) 555-557 McGeehan GMb, Na 
ture370 (199 4) 558-561] , *5±tf/*fctt 

[0 10 0] 

ITS^ L< fc^fe b < B#&£ftfcMPi&tt«r£tN ©S£fc 

•»»*fctt4»¥tt»ao tj^hj fcLToa*b<4v^*fctt«ai*iifcM 
*»ferta* b< *v^*fcBtitaisftfcMP ± 9 ^it^s r t 

• a*b<*v^*fetti|»$ixfcMPflStttt, £A*fc^S©IffHi*a*fc 
&S 0 rOjflte*V^T, MPfl5ttOB*B:*^4r-KSra?iFb-C, -tftKiot 
[0101] 

tJtftwfcK:, #<OMPfi((:ifl:tt*:»fUtt^4v\ LfcSot, 9 

^o^^mi-5MP04>*«b«b«^<DjfijK^#sw-cfe-5o n 
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[0 10 2] 

<, ±jELfc»«ttSrwr5ia»aasraafca«i-5rfcKi9i»#, **** 
e * btb^MP %^ L-c*fefrsn*»*ftfei" 5 fc»fc, wars r. t 

[0 10 3] 

ii5. «a<try-fe'f*#H:XltCil'<*wi:*ST?t5. 4MW&Ty*-ftt*h 

, 7 4 3, 5 8 7^§--Cf3\ Cawstonf), Anal Biochem (19 
79) 99:340-34 5 ©#£&3lffl LT^5. T y-fe^lc^tt 5 
©Sifflfc^ We ingarten^H. ^Biochem Biophy R 
es Co mm (198 4) 139:1. 184-118 7 KiBi££tl-CV>5. fc 

■fuy-T *£Hfc#4fe0|&*&tt 5 fc * KJl V * 4 w t & t? t 

[0 10 4] 
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[0 10 5] 

Id-Ctarir-Cfe^p. #*U^#*$**fcH\ 8n*fctt#ftnJ9*»i* 
[0 10 6] 

U*»L«*6, #< ©»^^T*auciEgMP|SW#J£&^-r5 Cfc*t 
fiJ-e*>5ri:*Si6#»4«SK:aiM"S-e*>6 3. 3mHUff («*.«, 

[0 10 7] 

#©!;*f f y V^ttMPtcBMfcL-CVS©-?. ^^©-f^feliAXHf©^ 

* bfc#©«»SriBi-t-RriBtt^*>5©-e, SE«©i5«tt^*awi:ttS»Sflf 
£»-0»±fc>&ivO*3. C©J:5ftAXSWSaft©£.»ttHt, H@5©X& (fl*. 
«, JftHSk M*U:tflllBMt0£ft) , 5SI*#*J«tV±ll*JJ:U ! / 
ifcttTlKl* LfcAlSIt £^tr*#ft if fcisv^-CBo 6*1,3. 
[0 10 8] 

MPti^»iil : ^©y ; ef r y >^ («;tfi, (-tSttT-fcS. 
7M£*i3ft*NfcH* (SBfWSKS) i*)t>jiiff»j«««3*v«S©ioHt % Jk 

<ft^*fcr±MPStt*siiA$itSfc*-efc5rt!6S^$tLfc. Lfc#ot\ 

*, dtiu Stt^S14W»)«®, iL^^JH^asi^WBWftifcaiSfi 
KSsv^-CM PISSttSril»i-5 C t it. «©tt*©»«©^Mt**JBK«o-Cit 

*d^-&3 r tas-t?# 3 u *>5v>tt?&«-t© t>© t fts r. t #-et s. 

[0 10 9] 

£Ji©«W::*sv^ MPr±&j&©y rftwiaiEj KHfco-c^ 
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mis x vmn-m\c j;or?iter$ titzBasmmnrnm ^t^&jsm^^m z 
&%^m^wmtc\t.^b\zr^tz}h\zu%^%tz\m%m^^x, mp& 

«^^t*fcioit5«a«<D3!S«^*iti±iffl^© riRffij £^tr N feft<o m%Oj 

[0 110] 

if -cHtflWflae* zv/t. ? ttrnwatis ± tmiffttt 
j:tf/*fctt#a«to $ 3i y ^««/Fsmij* y *9* y >y\zw*-tz*sm&& 

[0 111] 

MPIi^bl-, t-fh^^n^W, [CMV] ffli^ HIV, fciOt-t 
[0 112] 
[0 113] 
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osmmmmt urttffl-etsr 

[0 114] 
[0 115] 

MPtt&jSgJ&fcitffvr h;fr^©:/n*^vn:BBflSl/TV.5©-C, 
[0 116] 

-fzzbte&mtefemm&btcz, Lit&oXMPmmMi*. xjf-rF-f^ 

a Sftfl£f&*©Mf1UI ttM p K J: o r Jtt^ £ ft6 fi!i©ffitt£ SKI: $ * £ »£■ t> h 

[0 117] 

£ fete, wftn, gj&ttttM& ^tt^KffiH^^p (w 

[0 118] 
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■5. 

[0 119] 

mp rw^-r-m. m^m'&mmmtfc (als) , 

[0 12 0] 

[0 12 1] 
[0 12 2] 
[0 12 3] 

[0 12 4] 
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[0 12 5] 

mm 

(a) sS (I) ©fls*ft©ft^**o^(WMt* % *Jitf 

(b) m^J^|{Cfp^$HSSfr 

[0 12 6] 
[0 12 7] 

5E««ltfi»l;t5Ctm5, Remington' s P h a r m 
aceutical Sciences, Mack Publishing C 
ompany, Easton, Pa. , ftffliR-CWSj^fcl&fVtVS <fc 5*81* 

[0 12 8] 

* ( I ) «Xk6ft«> T3&vimit*i it, MfeftMfcKtt^T. (Stt, fflgi: 

fflVMbftSfeft. * (I) Oft^-*©*»tt. J3.fctHaj*fc:3* 
U ^«#tWft if ©BJRfc J: o r e> d»K36<t1- 5 t?fc 5 5 . 
[0 12 9] 
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f 5witr«*i-5„ |©(!l*«jfcffF*Siiafi#«:t*>>5^ 1Mb. #*L<i4 
[0 13 0] 

. r^=¥v», tweens -fc^oiLflsw. ??yA«8H-MJ v&ttfnm 
mm. m&%k mmi mmmi %mtm. tam^m. »*m*«*l 

[0131] 
[0 13 2] 

*>©-?&£>. 

[0 13 3] 
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v '>*< 4:t>^IWM*»©*Si9 0K*%*^tfCi:*ff*U\ 
[0 13 4] 

^■rsotaufca; (i) <Dik£®<D&&$tt*%mom&V!)<Dzk-?hz>. r 

1 0mgHfi5 0 Omg, § P> * L < ttffi 1 0mgH«3 OOmgOS 
(I) ©fl5«*tr£tf©##* U\ 
[0 13 5] 

*«W©ft-&«Jtt ttflx.rf) MP, Ji@f> S*v Ig*fcf4#&PiS:-5-i;: 

<, rHtliS (I) ©ft^»©H#ffitt**KttKJ»*L«V^t>0-C*»5. 
(I) ©fl^fcH8HJ:fl§v*.8ttflMD*tt» 5£ (I) T?«SJx5{l:**©*ttffl 

#ffl*a**»*1-5a»*iJ:t«B**Ht£llT©Xtt, Modern Phar 
maceutics, 9ffciyi0$ (B a n k e r &Rho d e sf, 19 
7 9^) „ Pharmaceut ical Dosage Forms :Tab 
lets, Liebermanb (19 8 1^) , *5 i0 Introduct i 
on to Pharmaceutical Dosage Forms 512 
US Ansel (1 9 7 6) KB**ixTiS9, V^-filt>5l«KiO*Wli» 

[0 13 6] 

wreaks mn^mmteziiztem t», Mb. #si<tt*9U*^0 
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Lit 1 o*fctt«*©ffi*ttoH»l> t < r±«*o*«**a!l*fctt» 

[0 13 7] 

, t^vk, tweens (nao t£if<o%mk 7 v v *mstt b V <? &tf: 
aomm&k mmk mmi smm. &%.<m* mum. «mww» 

[0 13 8] 
[0 13 9] 

[0 14 0] 

fcH^MT'ffl^bft-S. rft?>©ignffi#M»i. S£t?*$&ft*<D5$ (I) © 
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<ffc£-**str. B»sii-caa«:fe^«, $n»3k ^»J> &>mk m 

■CSS. KfffiPffla^tt. **U a#J. #»llffiWWI*»6Wt«fiP 

aaftsft, {&##J, suta. !gffl#J, mm. » 

[0141] 

$MF-e«fcn?*>5. ttJWfctt-jRic. «**A->i?A, 
$-&5fc*fc-K^y 3Wi^©e^J-Srfflv>5r.'t 4>T?#5. FD&CM 

[0 14 2] 

— /k ^y-tn— /k T'ofu^^y a— /k #y ^uy^y =— /k ar<s. 

t;>n-^, Hfisft^stf- /P-fc/wn — x-f- h y AVICEL RC-5 
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[0 14 3] 

r©±5ft^#>w:£e>i^ 0fMl-5^fi-^#ffl-e, *fcttMM-f*f£ffl£ 
ioSfcttS^SK7^/wK-fe/wn-^ x yt/uteTjiy t*=/wg*8L 7* 

/W»t Kn^->7'nf/Mf/Vt;l'0-7 1 ;n5vH?A<D — Eudragi 

[0 14 4] 

[0 14 5] 

Ttfv'T, A-n-*, */P^->y^/l^fe^n-^*jJ;Utt Kndrv' 

[0 14 6] 

*fc»4ffii^±&lcii:^#**fct4^-rsrtlcj;i9, Sfcli rgif+j (rit) 

y-A N j£#J N y/w*3J:^@^ife^tf„ -©i5^^ffflffi^}'li, (I 
) <oiti*®&%±^W£m^ts<D-hWiL^<, m%'Pte<bhmo. 1%-e-g- 
txmw*^<, iKii%^t.^5%-c-&tp0^ttv\ ^gifS^-ffloS^^a 
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[0 14 7] 

»«9, »4L<ttntlUS*f*lcj3^5ia«!l©*fctta*U< 
ftv^^n^nyr— t?SttKBBti-5P»#*» »»*i!:S±-e*»**©a; ( 

W£j itt^^/^KwaaiSrlWtti-se*©!**-?*)*. #38iH3©:*f8:f4, 

(**.«) &m%. nmsss. m&mm, ^v^mrn 

[0 14 8] 

#3&93©a; ( i ) ©ft#*ss j:twj«*ttJSff»*fctt^#ftfcta;-*i-5 r t 

»rt m\c l) » »^**HftftflMM>*»*) , HBrt, gilRfl., ffirtrt. 

. MM, ttttft> AT, ST, UK, &£xma®5-&$tJ, #5§?f3©5$; (I 

[0 14 9] 

, ffiffi1-^#S©S; (I) ©fc£-fe, fMHrth PlS-rs^nr/axT—tfgB 
&T*/hRMXfct>fc&1-X (i) ©{fc£-*©iBA. (#Sft£©) *T«©# 
A©#®, f&Setf®tc*fi-5, = >-7 , 7'fT^^, &J:tJ^©MK£©#&*sJ: 

[0 15 0] 

mgi>t,JS3 0 0 0mg, «fc 9 L< 5 m g 1 0 0 0 mg , £5>l>: 
ff*U<(4j!ill OmgHftl 00mg©S (I) ©fl:-a^££#8:*-t-.5. - 
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m- U-CHS5 £*t§ C t #-e& 5 h © i: 3$ 
[0 1 5 1 J 

y a. £^&BlSi£«}gf©fc«>©#* LV^*ffittSPS#*fcl4Ha^a 

, #gn&#©fc#©S^Jtei^T-fttttU:£ftfeftV\ tf9LSL «fl-t Mcov> 
Tli mmm7 0*u?7M.bfofeLX) , fl* 10mgi&»&ttl 
0 0 0mg-C«)5ttW*U\ 
[0 15 2] 

£#fi4©#8sf*Kn##£U\ 1 OmgWftlOOO 

mg, ftt.L<\*ffil Omg/J^^33 0 Omgtfci. 
[0 15 3] 

jsBrft^srJsvvr, a (i) ©ft^«^*^aof. -ztztettMtzmmmztis 

, tt*-*-***©* (I) #J:tm*1-S»*©l**l8J:t«B*i't3 
(S9f*»bKB"J**t5 i 5 ft) £#tt»*©SSft £©B*fcft#LTV*3. 
[0 15 4] 

[0 15 5] 

RfcffittfcttL-Ctt, «BrS-5-#3*U\, Witt. **fl:aBt©?&*©fcfc 
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mtfmx-mmisixx^z. 

[0 15 6] 

■T5 r. t tf*imxh <o . lUMNa&e&tt-S <t 5 $ &fc8iJ©*»l*fcM:|« 

[0 15 7] 

V > l^WTtefc 5 #iftBig^ * n 7" n x T~ if t fflS-f 5 t> © t> ifc V > < O^O 
[0 15 8] 

bti«*-*-A'*f-ir-f^*S/Ts>' (KLH) 4if©SiBttft«Ffc4v^afr 
^tz\tskm7;^S. >&#-k&G-f5<D&GmX'i>Z„ */WJi?^i//vfffiS4rW 
1- 5 #»9Msa* fc» a fcfc b *ir ^ a #shc J: o t * 
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[0 15 9] 

y ^x-fc-s-tozm^x* v^Srtf 5r.it> -ess. jfr^insy > 

^-fcitf-^f n2flS!)y*-liP i e r c e Chemical Com 
pany, b^7*-K, I I I <fc 19 rfTflKc?;h,"CV ">£><, R^t?, #P>*Wi&& 

[0 16 0] 
[0161] 

[0 16 2] 

3 l*^©^^^77^aSi:i^-r5-it>t?t5. WWfc£*«r*tilK:S* 
LT> in v i v o-eioSfcttSSo^o/orT- €*5j§*J»ffifiEi-5 

^5rfiJfflL-C, in s i t ulcfelt5rHe>oa^(D^SrSS< CtiiS-Ct5 
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[0 16 3] 
[0 16 4] 

it&mt., 'HNMRt L<il 13 CNMR, 7G?Si#tFj\ RS*^ 
[0 16 5] 

77> (THF) Sr^MJ !?Aj3 c t^y/7x/^61SlT > ^ VZfxx 

cO^rjiA-r^o ^n^h^57-f-tt^J*y/P (70-2 3 0^7'>a N T/l' 
Ky tfctt (2 30-400^y^a, Merck) ©BSftfcflrcSHfc 

1"S 0 li^P-7b^77^M (TLC) tt^5^S:Wi9ottTfc5^y* 
(20 0-3 0 0^r>^ **-#H±) ±t?tfV\ 

[0 16 6] 

HJ60J1 

3 - So< 3 -^f;W-/p/<yr ^ >co^$g 

[0 16 7] 

[ft 8] 



[0 16 8] 

S-^f/U-D-^>7^ : 7kgtfb'*!> l>A87KfP«?O0. 4NgS (3 
3 OmL, 67. 0 1 mm o 1 ) ^<DT)-^~i/y ^ > (10. 0 g N 67. 0 




lmmo 1) <Z>Jg«iK£7k*«±-C?1H>-ro BfcSv^^V (6. 6mL, 70. 
3 6mmoK 1. 05 Si) tr 3 O^R|^fc>fcoT«TbTJDi5o 

aa-ei 8^ma^5o iN*»»«srroj8P«K » P H2) aapbr, « 

Ttt#4efe©H***:»5 (10. 9g, 10 0%iR^) o 
[0 16 9] 

2- [ (4-^ h^7s=^*=^) T^y] -3, 3-^^^/V-3 
-^f/V'ft-^n^S: 5 (1 0. 9 g> 6 7. 0 1m 

mo 1) fc^^f-V (1 0 OmL) j3iU«* (1 0 OmL) fc*#U i^T* 
#6*tfca^*Sr*a-e«»i-5. hJxf^T^y (50mL, 6 7 Ommo 
1) , SKM-^ F^7x^/Vto^P7-f K (16. 62g, 8 0 

. 4 immo 1) frRfcrn^micmwrZo #6ixfc*&ft4»»sr*a-ci8^ 

K«#U JJcv^-eiN«H-e»pH2 0Ktti:-r5. S«**l;:tti^ *fls* 
^■wy-Cttai-S. W$Sttffi$£ (MgS0 4 T) K«ILT«EETT^^[C«j|g 

t«ULTffl«<lfc (7 3%) £#5 0 
[0 17 0] 

N-tKp^>-2- [ (4-^h^7x^;^;V^/V) 7^7] -3, 
A>tt-?xi/<>T% K : 
#/Vtff>-^ (7. 9 g, 23. 7mmol) Sr^^nn^^^ (1 0 OmL) «f 
£:m^T£»r*#U RV^*ffc**1MI^ (6. 17g, 48. 6mmo.l 
, 2. 0 5S1) ^iOTMF (1. 73g, 23. 7mmol) ^^Pi"5 0 

(6. 5 g, 94. 8mmo 1 , 4^*) £THF (3 5mL) &£Xf7k 
(lOmL) ^I^^TOt-Cfi^l-So hyxf;V7^ (14. 3 g> 14 
2. 2mmoL 6Si) *«HU #6>ttfc^?SSr Otf 1 0£IWWW-«. 
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-ctttu-rso ^mt^mmi: (Na 2 so 4 fl ft«uri*ET-e«BLrH»*ic 

i"So r ©l»*Sr^ o p ^A^bStSift Lt, (6 5%) 

o MS (ESI) : 3 4 9 (M + H + ) 0 
[0 17 1] 

N-t Kn^>-2- [ (4-^n^£-7 3in/^/l/^n/W) T ^ 7 ] -3, 3 - 
*W f/U- 3 - ^ f A^*-^o/<y7 S K 
MS (ESI) : 3 9 7, 3 9 9 (M+H + ) 0 

N-fcKn*S/-2- [ (4 -7 R>>7i^;^^) 75 /] -3, 3 

MS (ESI) : 3 9 1 (M+H + ) 0 
[0 17 2] 

3£lfc«3 

N-t Kp^-S, S-^^y-2- [ (4-* h*^7a=W^*=i 
AO T^y] -3, 3 - f ;^ 3 - ^ t-/p/^r 5 K<&MH 
[0 17 3] 

[ft 9] 



[0 17 4] 

N-tKn^i^-S, S-i^^y-2- [ (4 h^i^^/WVWJfc- 
fr) 7S/] -3, 3-^f;P-3-^^ft-^P/^7? K:8ftk K 
n^Mf-AIfc (4. 0 g, 11. 5mmol) Sr^nnsjvW* (5 0mL) 

BBftSrOti-CftSIU *^-ca»|fc (3 2% 7^KJyf«B ( 
7. 24mL. 34. 4mmo 1 , 3. OSf) SrSHJDl-So SttttiiftROig 




£45 (saw-*) o »wmiafcR«o*T* ; e^^'r5fc»^HPLc-ea[B 

fcS^^^np^A^P)S^ftlt8St6o MS (ESI) :381 ( 
M+H + ) o 

[0 17 5] 

N-fc [ (4 -p« h ^r^^^^^=/W) X ^ /] -3, 

[0 17 6] 
[ftlO] 




[0 17 7] 

S- -D-^>7 ^ : N - t - / h^r^;^ 

;u-S- (4-^ Y**y<l/i?;v) -D-^>7^ (5. Og, 13. 5m 
mol) *4 OmLO^k^^U^^LT^W+^O^S-eftSp-rSo h ^ 
7/VtnS»(18. 5g, 16 2mmol) fe*KJn*.T, #bJxfc»^iKSr 

[0 17 8] 

N- [ (4-^ ^i/7xx;U) ^/M^/l/) -S- (4-^ h^'O^y'V 
) ; > : ^^>7 ; y» (3. 6 5 g, 13. 5mmol) 

Sr&V^-C^^^V (5 0mL)-*5±tfciC (5 0mL) LTttflBM" 
5 0 fyxf;V7^y (9. 421I1L, 67. 7mmo 1 ) SrgjSjB'&tt^jfiJP 
U jJcV^TM-pt h^rv'^ai^/^^^/V'^n^^ K (3. 3 7g, 16. 3 
2mmo 1) ZmvrZo #6*Lfc*9K4«*ft*fiTf 1 8 B3W»#U ft^T? 
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i Nmm^m p h 2 <Dmkbi-Z> 0 r ©J«fc*K:tt^-e8Mfc;y u^-cttffl-f- 
So twa»^ (Mgso 4 -e) «*Lr«EETi?tttt**-e»tt1-5. fftSl 

fif^H«*«:»S (7 3%) o 
[0 17 9] 

[ (4-^ b^V-O-i? T ^ / ] -3, 

3-^f;l/-3- (p-^ h^v^V-tfV-^rt) --/n/NVT; K : Z<D%;V 
^Wt (2. 5 g, 5. 6mmol) fcv^nn;*^ (3 OmL) ttCfe^T 

U S:V>r^L^ify/^ (1. OmL, 11. 48mmol, 2. 
0 5 31) *3±tfDMF (0. 4mL, 5. 6mmol) 

mK^n-ei 5#ffl«#r5. sh*??*^-?, msfct KD*s/ywT5^ ( 

1. 5 5 g> 2 2. 4mmo 1 , 4^i) £rTHF ( 1 5 m L) }3j:£Mc (5 m 
L) "f^fcV^TOt^-efti^rSo h!)xf;l/T^y (3. 39g, 33. 6mm 

-* (»tttt l - 2 *IB-efr 5 ^) fltttt"*. R««fr&»*»cK l NJ£®reg£tt 
T«ffiT-eH»**-c««-a. ^Hr*WHPLc-e»sst5o ms ( 

ESI) : 4 5 5 (M+H+) 0 
[0 18 0] 

[0 18 1] 



•6- 6 



LMeSNa. MaOH 

2. 4N HCI 



1 . ArSOsO, Et 3 Nf, 

2. (C0CI} 2> NH5OH 
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[0 18 2] 

^/WN-avl^/W-a -^^n^^rixy 7*1/?*) h : THF (10 0 

m 1 ) tpO&mkl- h y 1>A (4. 0 7 g> 6 0%, 1 0 1 mm o 1 ) <D!B8|jfc 
SrOt^ftSi-So $?>lC2o©ji4^THF (lOmL) ^xf/Wy^7 
7Tt7-F (10. 0 g> 8 8. 4mmo 1) ^i^THF (1 OmL) * 
0$/*n*^Mf-/;/ (9. 6 7g, 8 8. 4 mm o 1 ) £Aft£ 0 -£>$*£K 

o S«r^l«LT, **«rftH3i^-CiSS*+5 (3xi00mL) 0 -*tl£Lfc 
#ttttttfflE**&* (2 0 OmL) Tift^LT, (MgS0 4 t) ttflfcU 

"e«BET-c»tt**-ewtra. a^*^»5*-eB»^^ (4 0mD #^ 

[0 18 3] 

^/uN-ifrsv^/u- a -r ^ y - i ^vi^^-v-^ n^f-yrtf- 

h : ^n^v/Jjfy (1 g, 4. 7 4mmo 1 ) S — /V (2 5mL) 

+fc:|8^T«reil#U ftl^th3 9AWh^K (0. 66g, 9. 
5mmo 1, 2 3*) ZmMiSo »fe*tfc«#**T*«-e-WWM-*. 
fi^Btf- h y 9 A»« Sr JD x 6 r t |c i 9 BUS £ ? » 6 ft fcfi£* 

**fc**l'J'-ettB1-« (3X10 OmL) 0 ^T«ttm»«r (MgSOj "C 

[0 18 4] 

a - T $ / - 1 - ^ f n^fyffll : ^Sfc^T/V (0. 6g 

, 2. 4 4mmol) *4Ni6» (5 OmL) +^«#LT-«^fjS3t^1-£ 0 

[0 18 5] 
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a- [ (4-^ Y^ri/y 7,;V^~jvT S /] -fh7t 

fvW^-V^n^rif-^It® : C(OT (0. 5 9g, 2. 4 4 mm o 1 

) Srv^^rf-V (2 0mL) (2 0mL) ^K^T^Tifj^U & 

h y si^/VT^ V^l^TM f x^/^;l/$^^ n 7 K (0. 

53 g> 2. 56mmoK 1. 0 531) SrSJPi"5. »&Jfcfc«*Bfe*ai 

[0 18 6] 

7t Kn-4-^^/^^-v^^n^^f"V-4-Tir h T ^ K : Z<D$A'tfy 
St (0. 4 7 g. 1. 2 6mmo 1) S:^PB^y (1 OmL) tfUC&V^T 
^T*«#U ftV^ittft^lMJ/V' (0. 3 3g x 2. 5 8mmoK 2. 0 
5 34) fcWDMF (92mg, 1. 26mmol) SrSSJD"f5 e #6ixfc* 

*«rSirci 5£im»H-s. sMB^^rt-e, Kn^/vr^y (o 

. 3 5 g. 5. 04mmoK 4 34) SrTHF (1 5mL) jSitfzk (5mL 
) "ffcioV^Ot-eSMfi-So yy^frTKls (0. 7 6g, 7. 5 6mmo 
U 634) fcS&toU »6Ji,fc»»ESr0t;Tl 0#IB«*M-5o Wclfettfl:* 

fi«*Sr^nn*^A^feW»*ft1"6c MS (ESI) : 3 8 9 (M+H*) 

o 

[0 18 7] 

bKn-4-^f;W-2H-t°7y-4-7th7^K MS (ESI) 
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: 3 9 1 (M+ H + ) o 

N-fcKn^v-a- [ (4-y Y*i/7^~;V) X/Uft~;UT $ S] ~rh7 
t Kn — 4 — ^ ^vl^:^— 2H-ftfc'7> / - 4 — Tir hT ^ K MS (E S 
I) : 4 0 7 (MH-H + ) 0 

N-tKD^>-a- [ (4-y h^^7x^;V) X/u^-/i/T^ / ] -rh7 
t Kn-4-^f;l/ft- 1 -y^-t^U i^-4-T-t: hT^ K MS 
(ESI) : 4 0 4 (M+H + ) e 
N- 1 Kn^iz-a- [ (4-^n^7x^) */V*~A-T ^ / ] ~rh7t 
Kn-4-^^/^^--V^n^drf-^-4-T^ hT^ K MS (ESI) 
: 4 3 7, 4 3 9 (M+H*) 0 

t Kp-4 — ^^/V^-fr—i/? u^^-^-y— 4 — Tir ^ K MS (ESI 
) : 4 3 1 (M+H + ) 0 
[0 18 8] 
§gffi#j7 

N-t Kn^-S, S-v^^y-a- [ (4-^h^v-^a:^) 
^T^y] -T h7t Kn-4-^^/^^--i/^n^^y-4-T^ hT 
^ K<0MH 

[0 18 9] 
[ft 1 2 ] 



0 O^^/ CH 3 C0 3 H O O^-^^ (COCIl^NHjOH O O^-^^ 

HC^V™ " H0-V NH H * N A> 



[0 19 0] 

S, S-v^y-a- [ (4-^h^7x^/V) *A-*~/KT^y] -rF 
7fc Kn-4-y^^-V^n^^rf-^^ : 

Sftto Kn*if-A^ (0. 5g, 1. 34mmol) Sr^nn^A (50 
mL) f^^So r<D$$®$£0^lC#aU &^T*i§gt^ (3 2%T/UKy 
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y^flHfc) (1. 3mL, 5. 04mmol, 4. 0 3*) £§S#n1-£ 0 
MfcWtfS® (2183) ift^W^SiS^TLfcrtSrHPLClciortt 

[0 19 1] 

% K : (0. 5 g, 1. 24mmol) «ri^>* * :/ (1 0 

mL) tte*5l^r*»THW*U *V^Tf«flS***y^ (0. 3 2 g> 2. 5 3 
mmo K 2. 0 5Si) *5<tt5DMF (9 Omg, 1. 24mmol) Srffijp 

^i/^T^y (0. 3 5 g. 4. 9 6 mmo K 4 3*) £rTHF (1 5mL) 

(5mD f tc^TOt-eStf-fSo hy^r^y (0. 75 g 

, 7. 44mmol, 63*) £gsiO U »6Hfc*»fc Ott? 1 0£R|«*M- 

nn^^^-etttara. ^«SttffiM£r (Na 2 S0 4 t) KiSLT^JET-CH^fe 
lc:*54-e««-*-5o 4**B^ n n *^^6B»ifl:t 5. MS (ESI) 
: 4 2 1 (M+H + ) o 
[0 19 2] 

mmm s 

N-kKn^-S, S-^y-a- [ (4 h ^r^7x^;V) 
/WT^/] -rh7fc Kn-4 -^^/^^--2H-h°y v-4~Tir hTS K 

MS (ESI) : 4 2 3 (M+H + ) , 
N-tKn*^-S, S, S, S-7^t^y-a- [(4-n^>7x^ 

^r:;vr*y] -7 h 7 t Kn - 4 f ;Vf t- 2 H-f 1 1°7 y- 
4-T-fe hTS K MS (ES I) : 4 5 5 (M+H + ) 0 
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N-t Kn^>-S, S-^t^y-a- [ (4 -p* h 3-^:7 m-^) 

-fh7fc Kn-4-^f'/^^-l-^^-t: 0 -<y^>'-4-T 
■fe }>T^ K MS (ES I) : 4 3 6 (M + lT) 0 

T^/] -rh7t Kn- 4 ^/^^-^>^ n^f-V-4 -T1r hT^ K 

MS (ESI) : 4 6 9, 471 (M+H + ) 0 
N-fcKn^->-S, S-^y-a- [ (4-/K'>7x^) 
/KT^/] -rh7t Kn- 4 -y ^v^^-v^ n^^rf->-- 4 ~Tir bT ^ 
K MS (E S I ) : 4 6 3 (M+H+) 0 
[0 19 3] 
HJS09 9 

[0 19 4] 
[ft 1 3 ] 



f mu 1. 7U;P7^3-/k TMSa, rt ^ XJJ 1 . BnQNHfe, EDAC, NMM, ^ ,J^J 

HCrS* oNHb 2. ArSQzCI, Et 3 N 2. Pd/C J 





[0 19 5] 

D-T^y^^my-TV^^'r^mmm. : D-T^/^^r^ (4 g) 
^ry/VT;!/^-^ (lOOmL) IdJg^LTilft h y y^/Wy/t' (9. 5m 
L) fcjrFLTiP*.* SJS?1^5r^-e2 O^SI^r^o ^-r/w (6 0 0 
mL) ft^LTefe©ttlR**^^J:oTJR«U r/PT?*»U 
ltD-T^^7^yS!7-T!);^^r;vfiSMf$o 
[0 19 6] 

N- [ (4-^ h^v^^-AO 7/^^-D-7^7^VSy-7!J;V 
^*v*;v: V-T^y<y^ymy-T V/^^/^&^ (1. 6 g) Sr^^r 
1^-* (1 : lv/v, 4 0mL) KMK LTJS«Sr 5. hV 
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^/UT S V (2. 8mL) „ fclcMfcp-t V*i/XA'ft—A' (1. 6 5 g) 

Na 2 S0 4 t) ^UT^jET-efi^LTN- [ (4-;* Y**yy X;V 
[0 19 7] 

N-^v ? ;^v'2R- [ (4-^ h ^y^^/V) *^#:=7UX S /] * 

D"7^7^fyS7-r!Jyvx7T;v (3. 43g) £N, N-v*;* fvV/tvw 
AT^K (2 0mL) tCjgflfU »ttSr Otl^aJ-fSo 

hy7^ (4. 6g) , N-^fVl^/i^y V (3. 3mL) *3itfl-x 
O-^^^/vr^y^ntVw) #/M*$MSK (2. 3g) SrWft 
j&tJDLT, 2 0MI:O-^^fcKn*^TSy«« (1. 6 g) £8s 

>fb^J:oTi|t®LTN--<>'v ? /^^rv'~2R- [ (4~^h^>7xx;V) ^ 
[0 19 8] 

N-kKn^2R- [ (4 ^^^7x^1 ^/^— y^TS/] 

X/V>ft~;VT$/] * V */>T S KKT y ;V^^;V (15 0mg) £^ 
(lOmL) ««lt/^7^!)A»l (2 0mg) Sr«J0i"a. 

tiiitiorRsu, jffiK*«ETT?»*b, a^rii*s:a«^^e>j» 

T^y] X#»T$ KH^nfcTyl/ai^y^efeoHWIfci: LT#S 0 MS ( 
ESI) : 3 6 1 (M+H + ) , 3 7 8 (M + NH/) e 
[0 19 9] 
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mmmi o 

2- [ (4-^ h*^7i^) ^/w^^/wr^y] -^y^f-y^^t Kn 

[0 2 0 0] 
Mfcl 4] 



1 . SO2Q2, Me OH, ^v^- 0Me 1.LI0H, r J * frN V 

0 2.ArS0 2 CI,Et 3 N I || 2. (C0CI) 2 , NH z OH I l| 

1 MH 2 . O . O 



[0 2 0 1] 

2-TS y— f ygiS (1 5 g, 0. ISmole) S:5 0 0mLl:^L 
TSOCl 2 (3 7mL, 5 Ommo 1 ) tML, 1 8P*HJt#Lfc 0 -<9^ 
^«ft«»*H«^fcfc±ortt«Lreft©HJWfc7 4 g (8 1%) £#fc 

o 

[0 2 0 2] 

±ia@^ (5. Og, 43mmol) £ h !J =&!V7 ^ V (1 5mL, 10 
7 mo 1 e) Sr^tfzk : S****:/ (1:1, 4 OmL) ^»»Lfc 0 4-* I- 
^^7x^;^^^P7^K (9. 7g, 0. 4 7mole) ^feSOLT 

1 4B#W*fiT?»*Lfc. »v^^«SrB»^^*5J:tf lN«KWfc^EL 
fco ItdltLTWMItlNlfflfc-Clia, *«*-eiH86»U MgS0 4 T' 

flOS-fr**^**^ : RgfcnfTU (8 : 2) Sr*flLfc7?yi/ai/J*ia5 
h?y7"(-$:ftiX&&ffi^2. 8g (2 3%) *r#fc c MS (CI) 

2 8 8 (M + +H, 100%), 305 (6 2). 228 (71), 171 (2 
6) , 118 (15), 

[0 2 0 3] 

2- [ (4-^ h*is7 = =-M X/l^^/UT^ / ] -^y/f!)y^kKn 
^rf-A®? : m^oi^x/W (5 0 Orng, 1. 7 4 mm o 1 ) &i?**"9-> : * ( 
1:1, 5mL) |C«#U Li OH (146mg, 3. 5mmol) t«l 
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, 1 8Wm*a-?*#Lfc. *v^^©a^«SriN«K*5J:u»*3i^lBfc 
[0 2 0 4] 

±!Btf)&4rl 8mL^nn^^y|:gI^g»Lt (COC1) 2 *5±tf 
)SlDMFT«LtlW^UCo ftM7y*^ftX\ WtfcHn*WS 
y (512mg, 7. 32mmole) : THF (3 : 8 S 11m L) ^id 

fc K n * $/yU7 S ySilC 0 t-CWW L t\ gfitC LT 1 8 B$fi>lffi# Lfc e 

/^m^ityyy^^y]} #-T?<D^n^ h^?;7>f— SrfiV, gfM^b Kn^tf* 
A»l 5 4mg£r#fc 0 MS (ESI) 2 7 4 (NT+H, 5 8) , 2 9 1 (1 
00) . 

[0 2 0 5] 

mmm n 

2- [ (N) - (4-* b*is7x~M *;Vi£z=.;V- (N) -Ty/W^/ 

[0 2 0 6] 
[ftl 5] 




[0 2 0 7] 

2- [ (N) - (4-^ h*^?*-^) */V3ft:=./V- (N) -Ty^T^y 
] — ryBSK^f-/^^7 L ^: ti&6X*'*>'T $ K (6 0 0m g> 2. 0 9mm 
o 1 e) Sr^fi-ei 0mLOftj*THFl:S»Ut e r t -jTh*isV (2. 
3mL x THF*(C*5V>riM. 2. 3mmole) t«Lt, ll$fffl8H$L 
TWSfttftKftj&S^jSLfc. *{bry/W (2 7 1mL, 3. 2mmo 1 e) £8s 
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r ©iB^ttS: 1 N**j3 J:Utn-^/m»^ELfc« £Mg S 0 4 Ti£$> 

LT««LT3fc»eHLfc. r©W*KoV^r^*1>-^:IMl3:^ (3:1- 
1 : 1) *m^tzy7yi/^i/9j3<0?x2^ Vifyy^— ^fTot, SfSOT/V 
*/Wb*/^^T^ K4l3mg^ x^r/^MlSSriTotr 5^x^f;v 
tio^C4^9 1mgS:#fco MS (CI) 2 8 8 QvT+H) 0 
[0 2 0 8] 

2- [ (N) - (4-^t Y^riyy^=L/V) (N) -7!i /VT ^ / 

] ->f y^f !J v9 b Kn^Agft : W^^r^ (2 5 7m g> 0. 782m 
mo 1 ) Sr^aMM^ :* (1 : 1, 3mL) JCjgfcU L i OH (7 3m g, 
1. 7mmo 1) TftiaU IMfl 8R$Pflffi#Lfc 0 ftV>"CC Ofi^«cSr 1 N 
lBK*5J:t«»3:^/HB*r»ELfco fci^T«S*:£^TftfrU MgSO 

[0 2 0 9] 

iEOSi 3 m L Oi?^ n p ^ y i:Sfit*# (COC1) 2 (140 
mU 1. 6mmole) & ±Xfitei&DMF ~?tmi,X 1 WSfflt SHi? 
7*^ftT\ Kn^W^y (5 1 2mg, 7. 32mmole) 

: THF (1 : 3, 4mL) «ffc*5V^rft^LT, Ot^&SP LT, 6 5 3mL 

^n-7h^77^^\ iS^tKD*nB2 6mg«:#fc 0 MS (E S 
1) 2 8 9 (M + +H, 4 4). 3 0 6 (1 00) a 
[0 2 10] 

mmmi2 

N-tKo^-2- [ (4-^F^7x^;V) X/Vfr=sVT$;] -4- 
[0 2 11] 
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Iftl6] 



H02 °^ NH2 ArS0 2 Cl, NaOH 



CO2H 



C0 2 H 



OMs 

1 . TFAA, 

2. BnOH. NaHCOs 



BnO' 



I 

NH 



C0 2 H 



1. /-BuOCOCl, NMM, NaBH 4 

2. PhtNH, R^P, DEAD 




1. H 2 . Pd/C. 

2. BnONH 2 , EDAC, NMM, 

3. H 2 , PdfC 




[0 2 12] 

(2. 6 6g) fr2N*»fW-MJ *A (3 0mL) WRJBUC4 

f^v-^^^/ux/^^/w^n^^r k (4. 1 2 g ) sraap-rso a^iK* 

«lS:-ftifciC"C^UT, (Na 2 S0 4 -C) ftlftU «ET-C«S§ LT, 6£B 
[0 2 13] 

N- [ (4-;* h^rv^^A-) ^/V^^/P] -D-X*/*7 ^r^a -'O' 

>m (4. 5 5 g) ZmfcrY?* (4 OmL) iCjg«?LTftKh P 

^/w^-nft^ (2 OmL) £8*;!JDl-5 0 KlSS^**: 2 0 l»mHH* UTlHETt? 

*«MMritesi-a. a«i***^<^i?/ur/u3-^ (3 2mD \cmMvxm& 

, (Na 2 S0 4 -C) SfcfilU JlffiT-CWBU SfeOH^ttfcLTN- [ (4 - 



[0 2 14] 

s<>V/U2- [ (4-y h^r^7x^) X/Uft~/UT^ y] -4-y#;l~{ 
K Y--7$ J*.— h 0 N- [ (4 -y h^rv^^/V) -D-T* 
^7¥^8a- ^y^/W^i^T 1 ^ (4 0 0mg) * Y**y?-$ 1/ (2mL) 
fc«*PUTOt:fc»aii-So N-^;^M!)y (1 12//L) tsi^nn 
«>fy^ (13 2 M L) U ^T?**flS*^*^hy jrA ( 

1 1 5mg) (2 5mL) £S*D-f£ 0 M4rftixf;K*HJLT 

HBfcUfc#a«ISra«*^ h y &i£*Tifc#U (Na 2 S0 4 -C 

) ft«U aUTtiif^o ft7/V3-/K K (1 9 7mg) 

yh57x^77>fy (3 5 2. 5mg) Sr&iSix h7tKa77^ (11 
mL) fcSfrr-5 0 r©*»*0^/^LT^^T1f^/W#^^U— h 
(2 l 2 M L) Sr«aSpi-5 0 ?&SWSr»9l»^T»tt*l 8i$IBiB*M-5. KS£ 
^^ft«aLT»^«*ft|fclC'C«»LT, (Na 2 S0 4 t) feJgLT«JET 

[ (4 -y h^ri/^^nyl.) ^/U^nyl^T^ 7] -4-7*/Wf ^ 
— h£#5o MS (ESI) 5 0 9 (M+H) + c 
[0 2 15] 

N — t Kn3ri/-2- [ (4-y F^i/7x^v) ^y^^/VT^/] -4- 
K-7'^y7^ K c 2- [ (4-y F^ry7x^) ^^^7^ 
y] -4-y*M* K-y^y^-h (i9 9mg) frBfflfctfvV'-* * 
/^K^fK (6mL, 2 : 1 v/v) ^»LtA°7^W»I (10%Pd/C 
) St^*D1-^o jB**Sr*«UEO**T-e3l*IB»»Lr, iry^ bT^TiS 

V\ MtSt Kn^rfASS^U «ftB»tLtN-tKn*^-2- 

[ U-y h^v^oL-zu) ^a^—zuts y] -4-7^/W^ K-y^yr 

^ KSrfcS. MS (ESI) 4 3 4 (M+H) \ 
[0 2 16] 

mm 3 
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[0 2 1 7] 
[ft 1 7 ] 



1. 25% f X1J i? >/DMF, 





a 



J. TElX**)*? X/fJMH. 

2. AZ^fcteANCO. 

3. TFA 




Fmoc 



HO, 



NHA 



[0 2 18] 

8fJ!g*£^N- (Fmoc) hKn^W^y (1) ©FmoclfiftS 
N- (Fmo c) t Kn^/WT^ (1) -TMlt&ffcSixfc 2 - * a n hy^ 
A'tfiJ^V'^flfflB (5. 2g. 4. Ommo 1) »^np^y (DC 

m) -CjfcfrLfco :©*ffiS:DCM (5 0mL) ^^7^1:1, 

f;^A7U' (DMF) 2 5%^ (15mL) SrSs*DLfc 

o ^O»HB^?y-Sr3 0^|RI*L<lB»U J>:V>-eitj§Ufco ^OWIBSrDM 
F (4X7 5mL) TifcfrLfco ^©»IB*WtWl«4:ISI*«)*ife"CDMFt© 
2 5%l^0S*V-C&3Lfc o »B©8L $flg££-fDMF (4X7 5mL) T? 
, ftV^DCM (2X7 5mL) *5j:tf* * /V* (MTH) (3X7 5mL) 

[0 2 19] 

Fmo cjftft{£ttfl|& 1 : 1 DMF/DCM^77 D-CU ACT4 9 6 
MOS Ro b o 9 6 $*M£*§&-roftm\.tCo Zti\*l ^x/l/^f^l 
«#J0. 0 4 2mmol-efcof: 0 ffiJB UfcVMS ?> > af^W9 6!)x;^ 

[0 2 2 0] 

O- (»jg) t yu^y/UT^^<DT^/Wt(0^>yyV^^ 
O- (Wig) tKP*^75> (0. 0 4 2mmol) $\ 1, 3 -vM' V 
r/ntf/l/jM'tfi^ § F (6Mi*) Sr^tfDMF (1. 5mL) fnmH&tt (* 
1) N- (Fmoc) §17^/8? (6*jfft) ©S«t*!iLft, 
y — *r 1 8l*IB*L<JBaUfc. r©»IBSrJti8Lr*-fDMF (4X3mL) 
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■C, ftl^DCM (2X3mL) )V (MTH) (3X3mL) T 

[0 2 2 1] 

WSX^T^J^LM KnW- h (2) Oa-N-FmocKl 
O- (Ml) tKn^>;!/7^-7^8 (a-N-Fmoc) (0. 0 4 
2mmol) ^rDMF4 3 <^2 5%fcT^5^>'SSK (1. 5mL) ^X^yV-t 

1-5. ^©«HB^7y-*3o»iB«u<is*u *^T*«Lfc. 

DMFT?ft^Ufc (4X3mL) 0 ^ ©»B frWtflWB * HI«0*jS"eDMF ■*> 
©2 5%tr^5i?ye«iSILfc 0 ^ <^«MISr*"f DMFT (4X3mL 

) , fcVvCDCM (2X3mL) *5j;U*MTH (3X3mL) X'&mcfofrLtz 

o 

[0 2 2 2] 

i«»7?/ltKB*W-h (3) CDa-N-^tEft (R) 

O- (mm) t Kn^i/yUT^V-TS/Bft (3) (0. 04 2mmol) £ 
, 2:1<01, 2-^Pnx^y/^y7 > t3tV>xf;l/7;y (1. 5mL 

) ^(ommtLxm^mt^/^^ (mi) ost) -c3P*m««Lfc. 

-O^Sg^i@LT^"fDMF (4X3mL) T\ ftV^DCM (2X3mL) 
SUUv^y-A- (MTH) (3X3mL) TSSfcifeitLfco 
[0 2 2 3] 
*^p^H75 K©»J* 
O- mm) fc Kn^^TSy-TS/l* (3) (0. 0 4 2mmol)£ 
, DMF (1. 5mL) 4»<£> n -#:/n ^ (5 31) , ^/h!)7/-/V- 

~h (PyBOP) (5 MS ft) fcJztf hP^/WT^ (10. ©»* 

„ MI££-fDMF (4X3mL) T\ ftV^DCM (2X3mL) *5£tfMT 
H (3X3mL) "CXZteftl^Lfco 
[0 2 2 4] 
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O- (»Jg) fcKP^W^-7^/S (3) (0. 04 2mmol) ^ 
, DMF (1. 5mL) *<£>S3#S£ (5 3*) fcitM, 
#^#^SK (53*) ©«W"C»lLfc. #bftfc^9P-*rl 8PWB«L 
<SSU ftV^T\ JtagLfco »IB«:*-fDMF (4X3mL) T\ ft 

i/^DCM (2X3mL) 4o it/MTH (3X3mL) t?5ES^^Lfc 0 
[0 2 2 5] 

O- (ttJg) tKD^;l/7^-r$;il (3) (0. 04 2mmol) £ 
s 2: 1 DMF/^ yyn tVVxf^T ^ O p - MJ/WVi'T*— h ( 

53*) ©aHK-ettaufc. #fcjifc^?y-Sri 8«fW»u<i6au ftw^-e 

JSi§Lfc 0 ^^fKrffDMF (4X3mL) T\ ft^fDCM (2 

X3mL) *5j;tfMTH (3X3mL) T^Ztcfti^Lfco 
[0 2 2 6] 

iM^eotKcms (4) <Dwm 

T^yg£b Kn*^-h (0. 0 4 2mmo 1) Srtt^Lfc a -N-«M* 
J?t£l, 2^nnx^y(2mL) f(0 2 5 % MJ 7;^nSSS0^it 2 

^«?:MTH (3mL) Tifci£U ffii£&£*$<0»jKi: i fc fcrA-ZULfc 
[0 2 2 7] 

N-tKn*i^-2- [ (4-* ^V7x^/^^) T^y] -Tir h 
K MS (ESI) : 2 6 1 (M+H+) 0 

N-tKn^y-2- [ (4-y h^i/7i^w^) r^y] -rir h 

K MS (ESI) : 3 0 3 (M + H + ) 0 

N-tKp^y-2- [ (4-yn^7x^/^^) r ^ y ] -ti? hr 
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$ K MS (ESI) : 3 0 9 (M+H*) 0 

N-fc Kn^>-2- M-**/>f/V'T$y] -Tir h7> K MS (ESI) 
: 2 1 7 (M+H + ) 0 

N-b Ku=^>-2- [^^f/^f;V7;y] -7i? hTS K MS (ESI) 
: 1 9 6 (M+H + ) o 

N-tKp^>-2- [-<y^/i/r;;] -r-fchrsH ms (esi) : 

19 5 (M+H + ) o 

N-fc [ [ (4-^f;V7x^VT^ ;) ^/UtK-A-] T^y] 

-Tir hT^ K MS (ESI) : 2 2 4 (M+H + ) . 

(2R) -N-tKn^>- [ (4-y h*f7 = =-A'XA'*~A') T ^ / ] - 
T'nfrfr^TSK MS (ESI) : 2 7 5 (M+H + ) 0 

(2R) -N-fcKn^^>- [ (4-y^^7x^/M/^^) T ^ 7 ] - 
/D^yTU' MS (ESI) : 317 (M+H*) 0 

(2R) -N-fcKn^rV- [ (4-^n^7x^;^^) T^y] -7 
nt 6 tyT^ K MS (ESI) : 3 2 3 (M+H*) 0 

(2R) -N-fcKn^v'- * y >f /VT 5 /] -/nftyr; K MS 

(ESI) : 2 3 1 (M+H + ) 0 

(2R) -N-kKn^- [- ^f-y^/ur ^ 7] -^ut^yT^K MS 
(ESI) : 2 1 0 (M+H + ) 0 

(2R) -N-tKD^>- ['Oo/^rsy] -T'n^yr; K MS ( 

ESI) : 2 0 9 (M+H+) 0 

(2R) -N-fcKn^>- [ [ (4-^f/V7s=/U7? y) 7 
^y] -ynk'ty/^ K MS (ESI) :2 3 8 (M+H*) 0 

(2R) -N-kKn^>- [ (4-^h^rV7o:=/M;^r:;V) T^y] - 
*-*?flsf9>T%Y MS (ESI) : 3 0 3 (M + H + ) 0 

(2R) -N-fc Kn^fi/- [ (4-^h^rV^^^^^^) 7^;] - 
3-y^/^^^T^ K MS (ESI) : 3 4 5 (M+H + ) 0 

(2R) — N — fc Kn3r>>- [ (4-7 , n ; e7x^M^) T^y] -3 
-^f^^TSK MS (ESI) : 351 (M+H + ) 0 
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(2R) -N-fcKn*V- * y /WT 5 y ] - 3-^f;l/^y7U # 
MS (ES I) : 2 5 9 (M+H+) 0 

(2R) -N-tKn^- [=-=l^; J/uy^ /] - Z- t^frzf* >T 5. Y 
MS (ESI) : 2 3 8 (M+Hl 0 

(2R) -N-h Kn^V- [^W^T 5 y ] 
MS (ESI) : 2 3 7 (M+H + ) 0 

(2R) -N-fc Kn*->- [ [ (4-^f/V7x^7^) */U*^A^] T 
5/] -3-^^yK/^vr^ K MS (ESI) : 2 6 6 (M+H + ) „ 

(2R) -N-tKn^rv/- [ (4-y h^>7x =/W*yl/2fcrz/lO T 5 y] - 
3-7x^7nt D ty7; K MS (ESI) : 351 (M+H*) 0 

(2R) -N-t Kp^>- [ (4-^h*S/7xs/l/^*^) T^y] - 
3-7a=/U^ntr*^T 5 K MS (ESI) : 3 9 3 (M+H + ) . 

(2R) -N-b Kn^f->- [ (4 -7n^7z^;^^) 7^/] -3 
-7x^7Pb°ty7;K MS (ESI) : 3 9 9 (M+H + ) 0 

(2R) -N-tKo^>- W-^*y^/KT5 y] -3-7x^yut°ty 
75 K MS (ESI) : 3 0 7 (M+H + ) . 

(2R) -N-tKn^y- [- rr^y^/vr^ y] -3-7x^nt: 4 ty 
75 K MS (ESI) : 2 8 6 (M+H*) 0 

(2R) -N-fc Ku*->- [-<yy^;u7 5/ ] -S-yx-^n Wy7 
5K MS (ESI) : 2 8 5 (M+H*) 0 

(2R) -N-b Ko^y- [ [ (4 -y f-^^^^/vr ^ y) a^a?^] r 

5y] -3-7x^yPt 8 ty75 K MS (ESI) : 3 1 4 (M+H") 

0 

(2R) -N-t Kp^- [ (4-y h^r^^^n^/^-zw) /^y] - 
3-^f/^t°ty75K MS (ESI) : 2 8 9 (M + H*) 0 

(2R) -N-tKn^y- [ (4-^h^^7x^;^^V) 75y] - 
3-^f^7nt , ^-y7 5 K MS (ESI) : 331 (M + H*) 0 

(2R) -N-t Kn^rv/- [ (4 -^n^e^^^/V^/V^^/W) 75/] -3 
-/f;^nt°ty7 5K MS (ESI) : 3 3 7 (M+H*) . 
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(2R) -N-fc Kn^rv'- [na^-y^TS y] - 3 -y fvv^n \Z0ri/7 
S K MS (ESI) : 2 2 4 (M+H + ) 0 

(2R) -N-fcKn*^- [ (4-y h^^^/l^/l^rvl-) T ^ / ] - 
4-^f;Vft^yTU f MS (ESI) : 3 3 5 (M+H + ) 0 

(2R) -N-fc Kn^>- [ (4-^b^V7s^/^^) T ^ /] - 
4-^fAf*^y75K MS (ESI) : 3 7 7 (M + H + ) 0 

(2R) -N-fc Kn*$/- [ (4-^nf7x^«^V) T ^ / ] -4 
-^f^f*^y75K MS (ESI) : 3 8 3 (M+H + ) 0 

(2R) -N-tKn^>- [^^^/^/VT^y] - 4- % ST 
$ K MS (ESI) : 2 9 1 (M+H*) 0 

(2R) -N-tKo^>- [r:Dfy^/vr> y ] - 4- 9 >7 
% K MS (ESI) : 2 7 0 (M+H + ) 0 

(2R) -N-tKn^- [-O-^/VT^/] - 4 -y TAr?*'? 9 ^7 ^ 
K MS (ESI) : 2 6 9 (M+H + ) c 

(2R) -N-fcKo^- [ [ (4-^f;>7x^7$y) ^/V-tfn/i/] T 
^y] -4-^f/Uf*^y7S K MS (ESI) : 2 9 8 (M+H+) . 

(2R) -N-fc Kn^>- [ (4-y h^i/7x^M^/v) T^y] - 
6 -r ^ y^/n yr^ K MS(ESI) : 3 3 2 (M+H + ) o 

(2R) -N-tKD^y- [ (4-^b^r^^^^/^/W^^/l/) r^y] - 
6-T^y^^n^T^ K MS (ESI) : 3 7 4 (M+H*) 0 

(2R) -N-fcKn^i/- [ (4-zfxi*:7^~jVWfc~;l>) T^y] -6 
-7;/^^yr; K MS (ESI) : 3 8 0 (M+H*) 0 

(2R) -N-tFn^>- [*9 9 y^/^T^y] -6-7^^7 p ny7^ 
K MS (ESI) : 2 8 8 (M+H + ) 0 

(2R) -N-tKn^y- [- r^^y^/vr^ y] - 6 -7 ^ y #:/n XT S 
K MS (ES I) : 2 6 7 (M+H + ) 0 

(2R) -N-fcKn^>- [-O^-Y/VT^y] -6-757^7 p oy7U f 
MS (ESI) : 2 6 6 (M + H + ) 0 

(2R) -N-fcKn^i/- [ [ (4 -yf;V7x^7^/) XtV^^/V] 7 
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5 /] -6-7$ / #:/n^7 5 K MS (ES I) : 2 9 5 (M+H + ) 0 
N-tKn^-2- [^3f;^7;;] w^^sU fr^sT 5 K 

MS (ESI) : 2 6 4 (M+HT) 0 
N-fc Kn=^>-2- [ ( 4 --fu^y 75/] -2, 3 - 

i>M Kn-lH-^yfy-2-^y7$ K MS (ESI) :411 (M 
+ H + ) o 

N-fc Kd^>-2- [- :=rfv-f/V7 5 /] -2, Kn-lH-^fy 
7>- 2 ->t;/l'3#>'7 5 K MS (ESI) : 2 9 8 (M+H + ) 0 
(2R) -N-tKn*V- [ (4-^h^ri/7i^W-/V) 75/] - 
3- (3 -try v^) /nt°ty7$ K MS (ESI) : 3 5 2 (M + H + ) 

o 

(2R) — N— t Kcz=*ri/- [ (4 -Z? V **/y 75 /] - 

3- (3-b°y /nftyj; K MS (ESI) : 3 9 4 (M+H*) 

o 

(2R) -N-tKn^>- [ (4-yn^7i^M^) 75 /] -3 
- (3-b°U S*>0 /Dt:°ty7; K MS (ESI) : 4 0 0 (M+H + ) 0 

(2R) -N-fcKu*^- 0^/^75/] -3- (3-fc°y^^) 7" 
Dt 4 ty7^F MS (ESI) : 3 0 8 (M+H + ) e 

(2R) -N-tKn+S"- -3- (3-fc°!)^) 7 

nk'tV7;K MS (ESI) : 2 8 7 (M+H + ) 0 

(2R) -N-k Kn*V- [-<^^/W7^/] -3- (3-fcTP^:/) 7p 
tf*^75K MS (ESI) : 2 8 6 (M + H+) 0 

(2R) -N-tKn^>- [ [ (4 - ^f/V7xn;V7 5 /) 7 
5/] -3- (3-k°y^y) 7n^y7$ K MS (ESI) : 3 1 5 (M 
+ H + ) D 

(2R) — N— t: Kn^>- [ (4-/ h*^? ^n/u^/^^/w) 75/] - 
3-7 5 K7ot°ty7$ K MS (ESI) : 3 1 8 (M+H + ) 0 

(2R) -N-tpP^-V- [ (4-^F^rV7x^/^;^;l/) 75/] - 
3-7 5 K7nWy7$ K MS (ESI) : 3 6 0 (M + H + ) 0 
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(2R) -N-fcKn#->- [ (4 -^xi^y ^.^)V7s}Vir^)V) 7^7] -3 
-TU^nt'tyT^K MS (ESI) : 3 6 6 (M+H + ) 0 

(2R) -N-fcKB*^- 1*99 JJfl'TXJ] -3-7U7Dt 0 tyT 
* K MS (ESI) : 2 7 4 (M+H + ) 0 

(2R) -N-t Kn^>- n^-y^/ixr ^ /] -3-7^K^n^ty7 
5 K MS (ESI) : 2 5 3 (M+H + ) 0 

(2R) -N-fcKn^>- E'^/'fA'TS/] - 3 —T ^ K7"n t't^T ^ 
K MS (ES I) : 2 5 2 (M+H + ) 0 

(2R) -N-fcKo^>- [ [ (4-^f/V7oir:/V7^ /) ^aR^/V] T 
Kynt'ty/^ K MS(ESI) : 281 (M+H + ) „ 

(2R, 3S) -N-t Kn^rV- [ (4 h^^x^^s/l') T ^ 
/] -3-t Ko*V^y7S KMS (ESI) : 3 0 5 (M+H*) . 

(2R, 3S) -N-tKo^i/- [ (4-^h^r^7x=;WV*^;l/) T ^ 
/] -3-b Vu*\z-79>T% KMS (ESI) : 3 4 7 (M+H" 4 ") c 

(2R, 3S) -N-t KP^rV- [ (4-yn^7x^M/^^) 7 ^ / 
] -3-b Kn*$/^yr$ K MS (ES I) : 3 5 3 (M+H + ) . 

(2R, 3S) -N-t Kb*->- [*^*y>fywT5y] 

9>7K K MS (ESI) : 2 6 1 (M+H + ) 0 
(2R, 3 S) -N-t Kp^>- [^^^y^/U7^/] -3-b 

9>T$h* MS (ESI) : 2 4 0 (M+H + ) 0 
(2R, 3S) -N-b Kn^r>>- ([^O^/UT^/] 

9>T^ K MS (ESI) : 2 3 9 (M+H + ) 0 
(2R, 3S) -N-tKn^>- [ [ (4 ^;vy ^ / ) 

!V] 7^ /] - 3 - t Kn -5ri/-?9lsT^ K MS (ESI) : 2 6 8 (M+H 

+ ) o 

[0 2 2 8] 

1 4 

B&2, 3-^7;//nt^yt Kn*1hk»©||Jk 
[0 2 2 9] 
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Ut 1 8 ] 



. EDAC, EI3N, H0 ~ 

^MHDcb 1. 28t t K 7>>' WDMF, 

2. 20% fcV^i? WDMF, 2. R 2 S0 2 0. DIPEA. 

arfSO^DlPEA _ 1 NHS02Rl 3 N H2 OH 



^ _ 3. R'SO^a. DIPEA I 

Qr-oH . crr^ 



[0 2 3 0] 

Wangtt^Na- (Fmoc) ) -N/3- (D d e ) -^T^/l/nt" 
#:^g|tf)ftlJD : Wa n gJ&JJs (Advanced Chemtecht 0. 8 
4 mm ol/g, 5. 0 g , 4. 2 mm o 1 ) nn^^y (75mL 

) tpX'XyV—bLtZo :tli:Na- (Fmoc) ) -N0 - (Dde) -v>T 
^y^nfc 0 ^-^ (3. lg, 6. 3mmol) ft^H/xf;i/7^ (0. 
9mL, 6. 3mmo 1 ) 4oJ:l^l - ( 3 -v^ fvWT ^ / - 3 

^ K&^« (1. 2g, 6. 3mmol) SrjfefjP Lfc 0 iOfi^ 

/M0. l g> 0. 6 3mmo 1) ZmULX *7 }) ~% 2 3^S^Lfc 0 ^ 

OWJBSrl 6«PBBJlffl*a»Ufc 0 iR*jsJ:tf«rfct#«Dl-«*tt^40 9 5%T 
FA/H 2 0-eB*Ufc»IB (0. 0 3 6 g) ©SJWftrtfegLfc. HXtlOmg 
(9 5%) , MSm/z 4 9 1 [M+H] + . JKfcfcttftl Lfc&te 0 . 601m 
mo 1/g fcSieSftfco 8&{-ft*nUfc»JllBSrAd v anced Chemte 
ch 4 9 6 MOS Robot(09 6?s/V®S^ny^l:SLfc 0 8 0 ? 
a/u^jx-PttfcW^bWJlH (0. 050 g> 0. 03mmol) SrSilPLfco 

[0 2 3 1 ] 

FmocKI:»N, N-^f^*M7U* (0. 5mL) fT?* 
7!)-iU lilCDMF (1. 5mL) 2 0 %fcT^!J ^SSESrSRJDLfc 
o £©E«*£2 0#IB»L<iBau »v>-C«IBSr«iaufc. C 
fclEMftOSLfeo *«4»liMft, WMSrDMF (2X2mL) T*?fe#Lfc 0 ft 
V^-CtMBftDCE (lX2mL) ioit/MTH (!X2mL) "CS5S^ 2 0ft»- 
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Ltz a 

[0 2 3 2] 

7;^7r^y7^KM (R x ) : ruaJSJUtTHF (0. 5mL) 
^7y-tU ^ftlCTHF (1. OmL) $*<D0. 5Mttfb*A'#=' /V^i££ 
8&&DLT (^l*#fl8) x ftV^THF (0. 5mL) t^l. OM DiPE 
AOSSSSrSaiDLfc. roSrt?«Sr2 0«fW«L<fi»U ft^tfitiBLfc. r 
OWJBSrDCE (2X2mL) % ft^T^*/-/W (2X2mL) :fc<fctfDCE 
(2X2mL) -CSSS^ft^Lfco 
[0 2 3 3] 

Ddejffiftl: r««:DMF (1. 5mL) >f>© 2% t K7^"e«MU 
fee )9M2 5^il<IlU fcv^-CitilLfc. *&0tt90& ffim*D 
MF (2X2mL) ■Cftj^Ufc. fc^T?»Hg«rD CE (lX2mL) :fcJ;tfMT 
H (lX2mL) T?3ffi«J:2iaaiS*Lfc. 
[0 2 3 4] 

^-?^*y7S K»rt (R 2 ) :ffiJJ!£THF (0. 5mL) *~C*7y 
-tU rixiCTHF (1. OmL) «t»G>0. 5Mttft^/l'^^/KOS»Sr*6iD 
LT (*l*#flB) , ftl/^THF (0. 5mL) *<D 1 . OMDiPEAjgtt 

DCE (2X2mL) , &^T^^y~- /V , (2X2mL) *5<£tfDCE (2X2 
mL) -e^S^iJts^Ufco 
[0 2 3 5] 

t Kn*f/KTS ^«9f :tUll: Kn*5//UT5:/ (9. 2 g) SrJPlftLT^ 
(5 OmL) tSIHLfc. 5Mi75^art-e, zk&fb&y^A (10. 
3g) *%S\^tzt? /-/V (2 5mL) iCfctfLfc. pfffiKfrttUB< *-?&*P 

2B*IB«#Lfc. 7 2B*|RKk 1 Eliii8LT, StfflSSfcAttrftW*^ 

[0 2 3 6] 
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8JJ!i£:THF (1. 2 5mL) tWyy-^U -iX^^OBfS^ (0. 2 
5 0mL) ^fetaLfco -^Si£MSr7 2WiL<iiU 72I$P^<DP$£ 

-e®m&MmLxmm*M$>ti 0 zomm&i®**;-* (o. 5mu -est 

#tt, wCO^^^ffl^^D^fdo ^^{ClNifi^ffi (0. 17 0mL 
[0 2 3 7] 

SHS091 5 

N-fc Kn^>-2- [ (4-y m^l/^/^^/W) T^y] -3- [ 

(4-^ ^^^/7^r:/^/^7^^^/^) r^y] -^p/^ym* MS (ESI 
) : 4 6 0 (M+H + ) 0 

N— t [ (4-y h^riX7 3 :-/^/V7^^/lx) T ^ 7 ] -3- [ 

(OT^/V^-A-) T^y] -T'n^yT^K MS (ESI) : 5 0 4 (M 
+ H+) . 

N-t Kn^>-2- [ (4-^F=5ri/7x^/^^) T ^ / ] -3- [ 
(1 - + 7] -/n/W^K MS (ESI) 

: 4 8 0 (M+H + ) 0 

N-fc: Kn^->-2- [ (4-y Y*isy r^y] -3- [ 
(2, 4-^7/^07x^7/^^) T^y] -7 P n/W; K MS 
(ESI) : 4 6 6 (M+H + ) 0 

N-fcKP^>-2- [ (4-y Y*i/yx.~;V*/V*fc~;V) r^y] -3- [ 
(2, 4, 6-h!)^f/V7x^/^r:/V) T^y] -/D/<yr^K 

MS (ESI) : 4 7 2 (M+H + ) 0 

N- t Kn^>-2- [ (4-y h^rv/7zc-/^/^^/W) T^y] -3- [ 
(4-t-^7x^/^^) T ^ y ] K MS (E 

SI) : 4 8 6 (M+H + ) 0 

N-b Kn*i/-2- [ (4-^ F^rV7xd/W*^) T ^ y ] -3- [ 
(2, 5-^^no7x^/^^) T^y] -T'n^^r^K MS ( 
ESI) : 4 9 9 (M+H + ) 0 
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N-fcKn*V-2- [ (4-^ h**S7 = —Sl'XSl'ft—/l') y] -3- [ 
(4-^nn7x^/W^) T ^ /] ~yn/^7^ K MS (ESI 
) : 4 6 4 (M + H + ) 0 

[ (OT^/^^/W) 7 ^ /] -3- [ (4-^h^r^y 
x rL/l/*A'*=A') T ^ 7 ] -yn^VT^K MS (ESI) : 5 04 (M 

+h + ) o [ mMx**-/^) r^y] -3- [ (flUBf 

7,;V^;V) T^y] -yn/^T^K MS (ESI) : 54 8 (M+H* 

) o 

N-tKD^>-2- [ (Mm*^*^;V) T^y] -3- [ (1— t7 Z 

T^/] -/nXyT^K MS (ESI) : 5 24 (M+H 

+ ) o 

N-t KD^y-2- [ (OT^/^^/W) r^y] -3- [ (2, 4-v^/V 
tn7x^7;^^) r^y] -^P/<y7SK MS (ESI) : 5 1 
0 (M+H*) 0 

N-t Kn*$/-2- [ r^y] -3- [ (2, 4, 6-h 

y^f;>7x^;wt^) T^y] -l/n/O'TS K MS (ESI) : 
5 16 (M+H + ) o 

N-tKn^>-2- [ («cJH-X/^=/v) T^y] -3- [ (4-t-^yV 

^^n/v^/v^^u) r^y] -^n/<y7 5 K ms (esi) : 530 ( 

M+H*) o 

N-fcKn*S/-2- [ (»H^y^^/W) T^y] -3- [ (2, 5-v^n 

o7a:=/^;V^^l/) T^y] -^o/^TU* MS (ESI) : 543 
(M+H*) o 

N-tKP^-2- [ («cJ38^^^/V) T^y] -3- [ (4-^nn7x 

-/u^/w^^/v) r^y] -/n^yj^K ms (esi) : 5 0 8 (m+ 

H*) o 

N-fcKn^>-2- [ {l-^y^U^;V^;V^;V) 7 ^ y ] -3- [ (4 
h^r^7x^;^M^) T^y] 5 K MS (ESI) 

: 4 8 0 (M+H*) e 
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N-bKn*v<-2- [ ( 1 — *V9 U-;VX;Vfr^;\s) T^/] -3- [ 0» 
BX^*^) T^/] --fv/^sT^ K MS (ESI) : 5 24 (M+H 
+ ) o 

N-tKn^>-2- [ (1— j-7^^/V^^;V) T ^ /] - 3- [ (1 
— l/n/V^/P^^/w) -yn/^7U + MS (ESI) : 5 

0 0 (M + fT) o 

N-kKn^>-2- [ ( 1 ~1-y$ U^/UX/Ufr^/V) T ^ 7 ] -3- [ (2 
, 4-> ? 7;>tD7x^/^^) 7^/] --?n/<Z/T% K MS (E 
SI) : 4 8 6 (M + H + ) 0 

N-t - [ ( 1 -^y 9 u~/V7.;Vfo~;l>) T ^ /] - 3- [ (2 

, 4, 6-h!J^f;U7x^/l/*^;I/) TS/] -^d/^7^K MS 

(ESI) : 4 9 2 (M+H + ) 0 
N-b Kn^iy-2- [ ( 1 -^9 T^7] -3- [ (4 

-t-yf;V7xr:/i/^^u) T ^ /] K MS (ESI 

) : 5 0 6 (M + H + ) 0 

N-t Ko^v- 2 - [ (i — ^-/v^/v^^/w) r^y] -3- [ (2 

, S-v^^nn^^^V^/U^^i/l/) T ^ / ] -T^n^^T^F MS (E S 
I) : 5 1 9 (M+H + ) 0 

N-t Kn^ri/-2- [ ( 1 —fy 9 V~;V*;Vti-,^;V) T^J~\ -3- [ (4 
-^DP7x^M^) 7-;y] -~?u/^sT*Y MS (ES I) : 
4 8 4 (M+H + ) 0 

N-tKD^>-2- [ (2, 4-v ? ^/^o^a:^/V^/W^^/V) 7^7] ~ 
3- [ (4-^ h^r^^^-;V^/^^/V) 7^7] -^n/^VT^ K MS 
(ESI) : 4 6 6 (M+H + ) 0 

[ (2, 4-v^^/^n^oi^/V^/^^/U) 7 ^ /] - 
3- [ mmwfc~>V) -yn^^K MS (ESI) : 51 

0 (M+H + ) 0 

N-tKn^iy-2- [ (2, 4-^7/V^n^oi^/V^/W^^/P) T ^ 7 ] - 
3- [ (1-^^^U^/V^/V^^/V) 7^/] -yn/^^r^K MS (E 
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SI) : 4 8 6 (M+H*) . 

N-t [ (2, 4-^to7 7^] - 

3- [ (2, 4-^7;^d7i^Mx/v) T^y] -^n/^m* 

MS (ESI) : 4 7 2 (M+H + ) , 
N-tKn*V-2- [ (2, 4-^7/Utn7i^W^) T^J] - 
3- [ (2, 4, 6-hP^^^7*=A'^A'*^/W) T^y] -/o/NyT; 
K MS (ES I) : 4 7 8 (M+H*) 0 

N-fcKD^>-2- [ (2, 4-^tn7 x^/l/^^^^;U) T ^ y ] - 
3- [ (4- t - T ^ / ] K M 

S (ESI) : 4 9 2 (M + H+) 0 

N-tKn^>-2- [ (2, 4-i/y;V*xi7 ^—/VX/Vft—jV) T^y] - 
3- [ (2, 5-^no7i^/M;^/l/) T^y] -^o^yTS K 
MS (ESI) : 5 0 5 (M+H*) 0 

N-fcKn^r>>-2- [ (2, 4 — S^loj-n 7a:n/^;V/}>^./W) T^y] - 

3- [ (4-^p7x^m^) r^y] -/p/>y7; K MS ( 

ESI) : 4 7 0 (M+H + ) . 

N-bKn^r^-2- [ (2, 4, 6 - V ]) * ^tvy 3L~As?sjVft=.;V) T^y 
] - 3- [ (4 -y F^y7x ~)V* n/U) T^y] -l/n/OTS K 
MS (ESI) : 4 7 2 (M+H + ) . 

N-tKn^y-2- [ (2, 4, 6 - h V ^f;P7x^/V^M^) T^y 
] -3- [ MKXA'*-A') T^y] -yn/NV7^; K MS (ESI) : 
5 1 6 (M+H*) o 

[ (2, 4, 6-h9 *f*A'7=.—A'X;l'ft='A') T^J 

] -3- [ (i -*ty? u~/vx/ufr^/v) r^y] -7 p n/^y7^K ms 

(ESI) : 4 9 2 (M + H + ) c 
N-bKn^fi/-2- [ (2, 4, 6-MJ^f;^7x^/W^^) T^y 
] -3- [ (2, 4-^7/^n7j^/^^/V) T^y] -y p u/<yT^ 

K MS (ES I) : 4 7 8 (M+H~0 0 

N-tKn^ri/-2- [ (2, 4, 6 - h y y ^7i^;l/*^) 7^7 



-70- 



] -3- [ (2, 4, 6- h ]) t7-jvyiL~/V*j\s>fo=-/\') T ^ y ] -T'n^y 
7 ^ K MS (E S I ) : 4 8 4 (M+H + ) 0 

N-tFp^>-2- [ (2, 4, 6-h!)^f/W7x^;V^r:^) 7 ^ / 
] -3- [ (4- t -7^;V7 ?l=l;V*;V*^;V) 75/] -^/^T^K 

MS (ESI) : 4 9 8 (M+H + ) 0 
N-tKn^>-2 - [ (2, 4, 6- bV *3-;V7 *~;\,XjVib=L;V) 75 / 
] -3- [ (2, 5-^^nn7x^/^^) 75/] -/n^yT^K 

MS (ESI) : 5 1 1 (M+H + ) 0 
N-t [ (2, 4, 6 - h y / *f-?V7 zn ^/UX/Uft~/l>) 7 5/ 

] -3- [ (4-^D7x^;V/t^) 7^y] -/nXy/^ K M 
S (ESI) : 4 7 6 (M+H*) 0 

N-fc Kn^ri/-2- [ (4 - t -^f^i^WsA') 7 5 y ] -3- 
[ (4-/ h^rS/^ain/^/U^n/V) 75:/] -yn/^T-; K MS (E 

SI) : 4 8 6 (M + H + ) 0 

[ (4 - t -/f;V7x^/M/V/^^) 75 y] -3- 
[ (ffflg^Aoft-AO 75 y] -:/u/^7 5K MS (ESI) : 5 3 0 ( 

M+H + ) o 

N~t Kn^>-2- [ (4 - t -77-JV7 ^^;V7.;V^~;V) 75y] -3- 
[ (1 -1-7? l»~/UX/l>*~/l>) 75y] -yn/^rU* MS (ESI 
) : 5 0 6 (M + H + ) 0 

N- t Kn^f->- 2 - [ (4 - t -^^-/l/^rc^/U^/U^n/w) 75 y] -3- 

[ (2, 4-^7/^p7x^7/^^) 75y] -yo^yr^: K m 

S (ESI) : 4 9 2 (M+H*) 0 

N-tKn^y-2- [ (4-1-^/^^0:^^/^-^) T5 y ] - 3 - 

[ (2, 4, 6- YV t^;^ ^~;V7s;Vfr~;V) 75 y] -/D/^yr^K 
MS (ESI) : 4 9 8 (M + H + ) 0 
N-t Ka^^y-2- [ (4- t-^f/V7x^/M;^^;l/) 75y] -3- 

[ (4- t --JT-^y *,~;V*;l>ib=L;l>) 75y] -7"p/^7 5 K MS ( 
ESI) : 5 1 2 (M+H" 4 ") 0 
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N- t Kn^r^/- 2 - [ ( 4 - t -zf^/vy a: ^U^/Wjft ;=./]✓) T ^ y ] -3- 
[ (2, 5-^^Dn7x^MM^) 7^7] -/n/^7^K MS 
(ESI) : 5 2 5 (M+I-T) 0 
N-fc Kn^fi/-2- [ (4-t-/f;U7o:^M^) 7^/] -3- 
[ (4-^dp7x^W^^) T^/] -yn^yr^ K MS (ES 
I) : 4 9 0 (M + H + ) 0 

N-t Kp^>-2 - [ (2, 5-^nn7x^/^) T ^ / ] -3 

- [ (4-y h^V^^^/^/^^/W) T^/] -yn^°y7; K MS ( 
ESI) : 4 9 9 (M+H + ) 0 

N-tKn^->-2- [ (2, 5-^^nP7x^MM^) T ^ y ] -3 

- [ (mmx/^-M T^7] -/d/^T^K MS (ESI) : 543 
(M+H+) o 

N-t Kn^y-2- [ (2, 5-v^^nn^ai^/^/V^^v) T ^ / ] -3 

- [ (1 -1-7 9 T^y] -t/u^TSK MS (E S 
I) : 5 1 9 (M+H + ) 0 

[ (2, 5-i??w7^~/l<XJl'7fr=.jl') 7 ^ y ] -3 

- [ (2, 4-^7/Vtn7x^;Wt^/V) T^y] -/n/^r^ K 
MS (ESI) : 5 0 5 (M+H + ) 0 

N-tKn^>-2- [ (2, S-v^^nny^n/U^/^^/^) T^y] -3 

- [ (2, 4, 6- hyy^y^^u^/wix^/w) r^y] -/n^yr^ K 

MS (ESI) : 5 1 1 (M+tT) 0 
N-t Kn^>>-2- [(2, 5-^^Pn7x^W^l/) 7^/] -3 

- [ {A- t--f^;V7^^/V7s;vf^/V) T^y] -/n/^7^K MS 
(ESI) : 5 2 5 (M+H+) 0 

N-tKn^r^-2- [ (2, 5 -v^ n n ^^^/^/^n;U) 7 ^ y ] -3 

- [ (2, Dn7x^U7/^^) T^y] -yn/N^T^ K M 
S (ESI) : 5 3 8 (M + H + ) 0 

N-t Kn^r^-2 - [ (2, S-i??vxi7x,~;V*;V>fr^;V) 7 ^ y ] -3 

- [ (4-^nn7x^M^) 7^y] -^n/^^T^K MS (E 
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SI) : 5 0 3 (M+H*) Q 

N-tKn^>-2- [ (4-^nn7x^M^) 7^7] -3- [ ( 
4-* b*i'7 = —A'XA'ft~A') 75/] -yp/^r^K MS (ESI 
) : 4 6 4 (M + H + ) e 

N-t Yu*ci/-2- [ (4-^pp7xx;w^/V) 7^7] -3- [ ( 
ftm^frft—M 7 5/] -7 P u^y7U t MS (ESI) : 5 0 8 (M+ 
H + ) 0 

N-bKn^-i/-2- [ (4-^nD7x^MM^) 75/] -3- [ ( 
1— t7#U=>A>XjUft=.A') 7 5/] KMS (ESI) : 48 

4 (M+H*) o 

N-t [ (4~^nn7x=.y^;^r:;l/) T^] -3- [ ( 

2, 4-^7/^o7i^/M/^^) 7 5/] -/n/>y7; K MS ( 
ESI) : 4 7 0 (M+H*) 0 

N-tFD^>-2- [ (4-^nD7x^W^^;l/) 75/] -3- [ ( 
2, 4, 6-h^f;l/7x^/^;w) 7^7] -^p/^7^K M 

5 (ESI) : 4 7 6 (M + H + ) 0 

N-tKn^>-2" [ (4-^nn7x^;^^) 7 5/] -3- [ ( 
4-t-^7x^M^) 75/] -7usOT*y MS (E S 
I) : 4 9 0 (M+H + ) 0 

N-kKD^>-2- [ (4-?uu7 3L~jV*;Vfc~;V) 75/] -3- [ ( 
2, 5-^nn7xx/MM^) 75 /] -7 P n/^>'7^K MS (E 
SI) : 5 0 3 (M+H + ) 0 

N-t Kn^i/-2- [ (4-^nn7x^M^) 75/] -3- [ ( 
4-?vv7=z~/V'X/Ufr^/l') 75/] -7 P n/N 6 y7^K MS (ESI) 
: 4 6 9 (M+H + ) 0 

N-tKn^>-2- [ (4-y^^^^./^/^^yV) 75 /] -3- [ ( 
4-/ h^V^-A^/W^-A-) 75/] -7 p p/^7; K MS (ESI 
) : 4 4 4 (M + H*) 0 

N-bKD^>-2- [ {4-*^-;V7^^;V7s;V*=i;V) 75/] -3- [ ( 
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T^y] -^d/^TU* MS (ESI) : 4 8 8 (M+ 

H+) o 

N-tKo^>-2- [ (4-* s ?/l>7*~;l'X;U7fr~;V) /] — 3— [ ( 
\-1-7#l'=-;VXj\,<fo~;\') T ^ /] -yn/^T; KMS (ESI) :46 

4 (M+H + ) o 

N-fc Kndrv/-2- [ (4 ^7^n;^^7j>^/V) T ^ y ] -3- [ ( 
2, 4-v J 7/W^n^m^/^/U7}>^/V) T^y] -yn/^T^K MS ( 
ESI) : 4 5 0 (M+H*) 0 

N- 1 Kn^rV- 2 - [ (4-^f/V7x^;^;^^) T^y] -3- [ ( 
2, 4, 6- YV t^;\s7x.^;\s*;Vfr~;V) T^y] -/n/W^ K M 

5 (ES I) : 4 5 6 (M+H + ) 0 

N-tKn^y-2- [ (4-y^/U7^^/^/^n/V) r^y] -3- [ ( 
4 - t -y^/ls7 T^y] -/n/Nyr^ K MS (E S 
I) : 4 7 0 (M + H 4 *) 0 

N-tKP^>-2 - [ (4-t^/V7^~;V*;Vib~;V) T^y] -3- [ ( 
2, 5-^nn7x^M^) T^y] -yo/^T^K MS (E 
SI) : 4 8 3 (M+H*) 0 

N-tKn^>-2- [ (4-y^^^^/U^/^^v) -3- [ ( 

4-^Dn7x^;W^^) T^y] -^n/^T ^ K MS (ESI) 
: 4 4 8 (M+H 4 ") 0 

N-bKn^i/-2- [ (n — t^^/^^M T^y] -3- [ (4-y h 
*i/7^~;V*;V*-;v) T^y] -T'n/^TS K MS (ESI) : 52 
2 (M+HT) 0 

N-fcKn^rv^-2- [ (n -*ri//\<<*;V^~;V) T ^ y ] -3- [ (OT^/V 
^/U) T^y] -/n/^yr^K MS (ESI) : 5 6 6 (M+H + ) 0 
N-fcKD^>-2" [ (n-x^/W*/W*~/V) T^y] -3- [ (1-1-7 
#\s=.;V*;V*~;V) T^y] -/n/^T^K MS (ESI) : 54 2 ( 
M+H + ) o 

N-tKn^y-2 - [ (n-f^T./V^/V) T^y] -3- [ (2, 4 - 
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v?7;^n7x^rt^) 7^;] -^n/<yrS K MS (ESI) 
: 5 2 8 (M+H + ) 0 

N-fcKP^>-2- [ (n— r^^/V^-/^) 7;/] -3- [ (2, 4, 
6- T ^ / ] -^P/^TU* MS (ESI 
) : 5 3 4 (M+H + ) 0 

N-fc Yu^i/-2~ [ (n-f>/^/^^) 75 /] -3- [ (4 - t - 
^^7x^7^*^^) 7^/] -7 P D/^7^ K MS (ESI) : 5 

4 8 (M + H + ) o 

N-tKo^-2- [ (n-T^/W*/^-^) 7 ^ /] -3- [ (2, 5- 
'^nn7x^;^^) 75/] -^n^V7^ K MS (ESI) : 

5 6 1 (M + H + ) o 

[0 2 3 8] 

mmm 1 e 

J:t)^'9Att6*H^fflSm6 0/0 2 4, 6 7 5^*&^^T^SLfd 
o &T<Ofc&VoX\ AliPORAr, *5 it^RWlt Kn *->T?J>5 0 
[0 2 3 9] 
[ftl 9] 



[0 2 4 0] 
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A R X R 2 

16 SO?C^H 4 ^OMe H H 
A 

16 S0 2 C 6 H 4 -p-OPh H H H CO NH Ph 

B 

16 S0 2 C 6 H4-p-C6H4-p- H -CH2CH 2 CH->CH 2 - S - i-Pr 

C Br 

16 S0 2 C 6 H4-p-C6H4«p- H Me Me CO MMe 

D Br H J 



[0 24 1] 

2] 
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16 COC6H 4 -|vOPh H Me H O CH 2 Ph 

E 



!6F SC^C^-p-OMe H H H 



o 



o 



16 POMePh H Me Me - ~ H 

G . 

16 POMe2 Me H H - - H 
H 

161 S0 2 C6H4-p-OMe H H H - 




16J S0 2 C6H 4 -p-OMe H H H 



16 S0 2 C 6 H 4 -j>-OMe H H H 
K 



w 



16 S0 2 C6H 4 -p-OMe H H H CH 2 NHC r~~\ 

L 0 ~ \_/ 

16 S0 2 C6H 4 -p-OPh H H H CH 2 NHC /~\ 

M O \-J 

16 S02C 6 H4-p-OMe H Me Me CO - ^ l O W "" 
N 



16 SChC^-p-OC^- H H H S • Me 

O p-Cl 

16P S0 2 C6H4-p-OC6H4- H H H S0 2 - Me 
p-F 

16 SC^C^-pOCefy- H Me Me S - Me 

Q p-Br 

16 S0 2 C 6 H4-p-OMe H -CH<>CH 2 CH 2 CH?- S CH 2 Ph 
R 



[0 2 4 2] 

[*3] 
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16S SO2C6H4-P-OC6H4- H - S CH-> CH(CH 3 ) 

p-Q CH2CH2CH2CH2CH2 2 



16 SOiC6H 4 -p-OMe H H H CH 2 

T 



16 SO->C,5H4-p-OMe H H H CH 2 

U 



o 

V 



16 SCbCfify-p-OMe H H H Clij J>? s_ 

V 



[0 2 4 3] 

urn 

[0 2 4 4] 
[0 2 4 5] 

[0 2 4 6] 
[0 2 4 7] 
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UllfeW 9 1 5 . m g 

¥Ltf 12 0. mg 

F^nn^ 7 0. m g 

9 4. m g 

^rryy^^v^)^ i. mg 
[0 2 4 8] 



[0 2 4 9] 

5:**^*Htt***3#S6 0kg (13 2^K) Ot 
[0 2 5 0] 
[0 2 5 1] 

mmmB 

fi: (%w/w) 
H*6#J 3 1 5 % 

/Ky^i/^^u 8 5% 

* (i) ©*»*:rr5te©fl:^**^^ 

[0 2 5 2] 

«»ttBi*S:*5#l90kg (l98#yK) hJltt«#*r*»Wo 
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10 2 5 3] 
[0 2 5 4] 

a (%w/w) 
HiSWI 13 5 % 

U t*=/WT/v- a — l 5 % 
£3£ifc!k 8 0 % 

[0 2 5 5] 

o 

[0 2 5 6] 
[0 2 5 7] 

f&ft 4 (%w/w) 

^ffi^J 3 £Kfr£Jfe 0.20 
Ift^yXT;P3^!)A 0. 0 2 

nf— /]✓ o. 0 0 2 

d-yywifh— ;v 5. 0 0 

i/^ 0.3 5 

3£«*ffr&ft 0.075 

mss* if* 
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10 0. 00 
10 0. 00 

[0 2 5 8] 

o 

[0 2 5 9] 

[0 2 6 0] 

HIS WE 

tc t z ka^t )/-vwi* 

* (%w/w) 

mmm2<Dit&%) 5. o 

3 3.0 

T^a/l'bVK 0. 1 

WJ*-fr 0. 1 

■s-y^y^-j-hj^A 0. 2 

RftM^Rl (F12, F114) 34 
•£ff 10 0.0 

[0 2 6 1 ] 

* (I) ©*«*r#*ate<&fl:^*^ 

o 

[0 2 6 2] 
[0 2 6 3] 
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EDTA 



* (%w/w) 
0.10 



0. 0 1 



0.0 5 



kKo^^xf/Wt/Un-^ (NATROSOL M (jgg) ) 0. 5 0 



[0 2 6 4] 

St (I) C«i§£W1-5te<D^fe£^^ 

o 

[0 2 6 5] 

^laoTMt^c A^ttfcfi, 2* jink uttflisfri omg%t*±m 

[0 2 6 6] 

lOOmg/mlgft 

Si* 

Xst^S 0. 4 8% 

^/W^^^vMr/Uu — * 0. 5 3 

sKfK>- 0. 5 0 

^^Wn 0 7-O- 0.11 

/DtVW/^^V 0.011 



«tfW-M> *A (0. 9%) 



0.10 
10 0.0 
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[0 2 6 7] 
[0 2 6 8] 

o 

[0 2 6 9] 

%w/v 



ll 3.0 0 

SDA4 0T/^;l/ 8. 0 0 

0.08 

%im o. os 

^yfls+hj *A 0.0 5 

try i/y io.oo 

tf-ft&l 0.02 

0.0 5 



**flrf-by9A o. 20 

0. 0 4 

tK ioo%i:^b*5 

[0 2 7 0] 

»rt**ft#n* e>K:pttoaEtt*Kcfc»ic i 0 3 [uprtift^j imi^ 

[0 2 7 1] 
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o 

[0 2 7 2] 

mmmi 

%w/v 

Hffifll 3 0.0 1 

y/utf 17.50 

h— fi> 17.50 

13.60 

U-ftSO l. 2 0 

*##J 11.70 

0. 1 0 

a— Vi/n io 0%tn-fri>fr5 

[0 2 7 3] 
[0 2 7 4] 

* (i) ^ff^^rsteo^^ 

o 

[0 2 7 5] 

»kM j 

w/v% 

saK« i 0.03 

yAsVh—AJ&A 3 8. 4 4 

Pa lo j a-TWiSJ 2 0. 0 0 

V/Pfc* )V ( 7 0 2 2. 00 

h-/^ 10.00 
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^y-feU > 7.5 6 

»##J 1. 0 0 

[0 2 7 6] 

o 

[0 2 7 7 J 





w 


/v% 


US P* 


5 4 


.656 




0 


. 0 5 




0 


. 0 1 




0 


. 1 2 




0 


. 0 9 




1 2 


. 3 8 




1 


. 2 7 




1 5 


. 0 




1 1 


. 0 


^y-ty v 


5 


. 0 




0 


. 2 




0 


. 1 5 




0 


. 0 0 8 8 8 




0 


. 0 6 4 5 




0 


.0014 



[0 2 7 8] 

fei^-^ASr«JDjft^Ur«jH1-5 0 Si lversonW] 
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[0 2 7 9] 
[0 2 8 0] 
[0 2 8 1] 
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